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intense discrete frequency tones occur that are, in many cases, 
20 dB or more above the broad-band noise. The test results in- 
dicate that the smallest ratio of diffuser diameter to nozzle 
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scaling laws are adequate to extrapolate the results to full-scale 
conditions. 
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I. INTRODUCTION 

In order to predict the acoustic environment in an enclosure 

such as the engine test cells of the Engine Test Facility at AEDC, 

the acoustic sound power generated by the sound source must be known. 

The noise radiation characteristics of Jet engine exhausts have been 

thoroughly studied over the past 30 years and can be satisfactorily 

predicted if the operating conditions are specified for a given 

engine. However, the situation in an engine test cell is quite 

different from that of a jet engine in a normal operating environment. 

In the test cells at AEDC the jet exhaust from the engine is captured 

by a diffuser or scavenging duct. The inlet of this diffuser is nor- 

mally located a very short distance downstream of the engine exhaust 

nozzle. Thus, much of the sound generated by the exhaust jet may not 

be escaping into the test cell. On the other hand, if the nozzle ex- 

haust impinges or scrubs the diffuser wall, additional noise sources 

will be present. Thus, there can be little doubt that the sound field 

produced by the jet-dlffuser combination is quite different from that 

produced by the jet alone. 

The purpose of the investigation reported here was to carry out 

a detailed study of the acoustic field produced by the interaction of 

the jet exhaust with the diffuser. Parameters varied during the study 

were the Jet exit velocity and temperature, the ratio of the nozzle 

exit diameter to the diffuser diameter, and the distance between the 

nozzle exit and the diffuser entrance. Experiments were carried out 

for two different convergent nozzles, one with an exit diameter of 

2.8 inches, and a larger nozzle with an exit diameter of 5.6 inches. 

The acoustic prediction method developed for engine test cells 

at AEDC assumes a diffuse sound field and requires an input in terms 

of the sound power spectrum of the acoustic source. Therefore, the 

data obtained in this investigation were reduced primarily to sound 

power spectra. 
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II. EXPERIMENTAL FACILITIES AND TEST PROGRAM 

2.1 FACILITIES 

In order to achieve the high exit velocities typical of aircraft 

engine exhausts it was considered necessary to carry out the experi- 

ments in this program in a facility where the flow could be heated. 

For this reason, the acoustic measurements in the current study were 

taken in the UTSl Free Field Facility where a kerosene heater is avail- 

able. For the experiments reported here the stilling chamber was lower- 

ed to the horizontal position with a diffuser consisting of a standard 

pipe section positioned just downstream of the nozzle exit. This arrange- 

ment is shown schematically in Fig. i. To determine the sound field 

radiated from the nozzle-diffuser combination, microphone measurements 

were taken at 7 positions spaced 15 degree intervals between 30 degrees 

and 120 degrees. The microphone positions were initially set at a con- 

stant radius of 13 feet but were later moved in to 6 feet as shown in 

Fig. 2. It was necessary to measure the sound pressure in the acoustic 

far field in order to be able to easily evaluate the sound power. A 

single microphone, mounted on a rail, as shown in Fig. 3, was used to 

collect acoustic data during the tests and was moved between the measure- 

ment positions by hand. 

2.2 TEST PROGRAM 

Table 1 shows the geometrical parameters that were varied during 

the test program and the range of their variation. The two nozzles shown 

in this table were contoured converging nozzles that had been used in 

earlier studies - the smaller having been tested extensively in Phase I 

of this program (Ref. I). The diffuser was simulated by standard pipe 

sections, 21 feet long, with inside diameters as given in Table i. 

For each geometric configuration, as many as six different jet velocities 

were set as shown in Table 2. The velocities shown in this table, for the 

supersonic conditions, are computed assuming fully expanded flow and are 

therefore higher than the actual exit velocities. For the smaller diameter 

nozzle, the test matrix as defined by Tables i and 2 was closely followed. 

8 
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An abbreviated test plan was used for the large nozzle, since the 

primary purpose of these tests was to verify the applicability of 

standard acoustic scaling techniques to this configuration. 

2.3 DATA VERIFICATION 

Initial data taken with the 2.8 inch nozzle without the diffuser 

in place were compared with the previous data taken in the usual test 

configuration (Ref. I) and showed that the effects of ground reflection 

were small and could be minimized by an acoustic foam ground covering. 

This ground cover was used in all tests. 

The noise generated by the diffuser exhaust flow proved to be a 

more difficult problem to overcome. Initial tests with the 2.8 inch 

diameter nozzle and a 4 inch diffuser of length 21 feet revealed a 

severe noise source from the diffuser exhaust that was contaminating 

the jet-diffuser interaction noise. A number of modifications to the 

test apparatus were required before this contamination was reduced to 

an acceptable level. The diffuser pipe diameter was increased in steps 

to 12 inches over the last 8 feet of the section and 18" x 24" rec- 

tangular duct with transition section was attached to the 12" exhaust. 

The final section of the duct was lined with 2" thick polyurethane foam 

to reduce the internal noise. A spray cooler was installed to prevent 

degradation of the foam liner during the heated flow tests. The modi- 

fied diffuser section is shown in Fig. 4 and the final attached silenc- 

ing duct is shown in Fig. 5. Finally, the microphone arc was moved from 

its initial radius of 13 feet to a radius of 6 feet to accentuate the 

jet-diffuser interaction noise. Previous tests (Ref. I) had shown this 

distance to be in the far field for all frequencies above 200 Hz. With 

these modifications it was found that the sound generated by the jet 

diffuser interaction was sufficiently above the background to permit 

reliable data to he obtained. 
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III. DISCUSSION OF RESULTS 

3.1 GENERAL OBSERVATIONS 

A few general comments about the alteration of the acoustic 

field caused by the placement of the diffuser downstream of the 

nozzle exhaust will be made before undertaking a more detailed dis- 

cussion of the results. The sound field generated by the interaction 

of an axisymmetric jet with a diffuser is usually quite different from 

that produced by the jet alone. These differences include the distri- 

bution of the radiated sound with direction and with frequency and the 

variation of the overall sound power output with jet velocity. The 

sound field radiated from the jet/diffuser combination tends to be much 

less directional than that radiated from a pure jet, although for certain 

geometries a pronounced directionality, associated with the discrete 

tones discussed below, was observed. The far field acoustic intensity 

for a circular jet almost always has its maximum between 30 ° and 60 ° 

to the Jet axis. For the Jet/diffuser combination this maximum frequently 

occurred at angles greater than 90 ° . This was usually the case when the 

larger diameter diffusers were placed very close to the nozzle exit plane. 

The sound power spectra for the jet/diffuser combination varied in 

shape from a very flat distribution to a sharply peaked distribution 

depending on the test conditions. For certain geometries very strong 

discrete tones were observed in the sound pressure spectra. Only occasion- 

ally do these spectra display the broad "haystack" distribution typical 

of the noise from circular jets. 

3.2 DISCRETE TONES 

For certain test conditions, intense narrow-band acoustic oscilla- 

tions occurred which completely dominated the broadband spectrum. These 

tones were, in many cases, 20 dB or more above the broadband noise level. 

For a very strong tone, a second harmonic was sometimes apparent in the 

frequency spectrum. Presumably, these higher harmonics are always pre- 

sent but are simply buried in the broadband noise, in most cases. Fig. 6 

shows an example of the sound pressure spectrum for one such condition. 

I0 
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Since discrete tones have their orlgin in flow instabilities and 

rely upon an acoustic feedback mechanism to sustain and control the process 

(Ref. 2) they are, to a large degree, unpredictable. Small changes in 

flow conditions or geometry can often produce large changes in intensity, 

abrupt shifts in frequency, or cause the tone to completely disappear. 

Only when there is a reflecting object or a resonant cavity to accen- 

tuate and control the acoustic feedback does something approaching a 

stable equilibrium condition exist. This unstable behavior makes dis- 

crete tones difficult to accurately characterize and frequently diffi- 

cult to reproduce in different test set ups. However, when they occur, 

the intensity of the associated pressure oscillation is of such magnitude 

that they might well be responsible for metal fatigue and engine failure 

in a confined test cell. 

Generally speaking, there were two types of configurations where 

these intense discrete tones occurred. The first was for the smallest 

diffuser diameter, e.g. Dn/D d = 2.8/4.0, with a large spacing ratio 

S/D n =1.5, and a relatively low subsonic Mach number (0.7). The sound 

pressure spectra in Figs. 7,8, and 9 are examples of this type of tone. 

When the exit Mach number was increased to 0.9 or the diffuser entrance 

was brought closer to the nozzle exit plane, the tone dlssappeared. 

Although in these experiments this type of tone did not occur for choked 

flow, it should be noted thatt in previous work for a similar geometry, a 

strong tone was observed at a pressure ratio of 2.5. 

The second type of discrete tone encountered was for an underexpanded 

jet with a pressure ratio corresponding to a fully expanded Mach number 

of i.i. This occurred only for the lar~er diffuser diameters and with 

the diffuser entrance very close to the nozzle exit plane. Figs. I0, 

II and 12 are examples of the sound pressure spectra produced by this 

condition. 

It would appear that two different mechanisms are responsible for 

these tonal occurrences. The first is probably caused by the Jet shear 

layer intersecting the diffuser wall at or near the entrance and is 

related to the edge tone (Eel. 3). The second is thought to be due to 

an amplification of the shock cell noise associated with an underexpanded 

jet (Ref. 4). In this case the diffuser may be acting as a sound reflector 

to accentuate the acoustic feedback mechanism. The question naturally 

arises as to why the second type of pure tone did not occur with the 

11 
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smaller (4") diffuser. Although no firm explanation can be offered, 

it may be that the proximity of the diffuser wall acts to stabilize 

the shock cell structure in this situation. 

3.3 DATA REDUCTION PROCEDURE 

In these experiments, the acoustic data was taken as 1/3 octave 

sound pressure level spectra at each of the microphone positions 

indicated in Fig. 2. In order to present the results in a format that 

would permit maximum utility by the Air Force, a reduction to sound 

power spectra was carried out. This was accomplished by integrating 

the measured sound pressure level over the microphone arc. For 

spherical waves, the far field relation between the mean square acoustic 

pressure and sound intensity is 

2 
I = P  watts/m 2 

oa 
OO 

The total sound power in a given 1/3 octave frequency band can be 

obtained by integration, assumming an axisymmetric sound field. 

2~ 2r 

p(f) = f f  T p2<R,,,f) R 2 d* de 
JJ a 

0o o 

o 

This calculation gives the acoustic power in watts. The limits on 

the ~ integration are, of course, determined by physical restrictions 

on the microphone arc. Since the maximum intensity for jet noise radia- 

tion almost always occurs between ~ = 30 ° and ~ = 60 ° it was initially 

thought that little error would be introduced by this restriction. 

However, since the sound field for the configuration tested ~s much less 

directional than for the jet alone, the computed sound power levels may 

be as much as 3 dB too low due to the limitation. The integration over 

was accomplished numerically using a Simpson's rule technique. 

In Appendix A, complete results of all configurations tested are 

presented in tabular form. The data presented there are in terms of 

1/3 octave intensity level at each mLcrophone position 

I 
IL = I0 log -~- 

O 

12 
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where I = 10 -12 watts/m 2. This value is almost identically equal 
o 

to the sound pressure level actually measured. 

SPL = 20 log ~p2 
Pref 

where Pref ffi 2.0x 10 -5 N/m 2. 

The sound power spectrum values, the result of the above inte- 

gration are presented in terms of a decibel level 

P(f) 
PWL(f) = I0 log p 

ref 

= 10 -12 where Pref watts. The total sound power in watts can be 

obtalned, by summing the individual contributions in each frequency 

band  

p = P(fi> 
fi 

The total power is presented as a sound power level 

P 

PWL = i0 log rr;ef 

3.4 GENERAL TRENDS OF SOUND POWER 

Figs. 13 through 18 summarize the sound power results for the 

2.8" diameter nozzle and the three diffusers tested with it. Separate 

graphs are given for each diffuser for both the cold flow test series 

and the heated flow tests. These plots are quite complex in that 

there are few general trends in the data which are consistent for 

the different diffusers. This, no doubt, reflects the fact that a 

number of competing factors are affecting the sound radiated by the 

nozzle/diffuser interaction. 

13 
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Fig. 13 shows that, for the 2.8/4.0 combination, the sound power 

output increases as the nozzle/diffuser spacing ratio, S/D , increases. 
n 

This trend was expected since, as the spacing ratio increases, more of 

the turbulent jet is exposed. Also, as the spacing ratio increases, the 

jet shear layer scrubs the diffuser wall nearer the entrance introducing 

an additional surface interaction that can easily radiate to the far 

field. The sound intensity spectra (see Appendix A) are very flat for 

the low spacing ratios but become more peaked as the distance between 

the nozzle and diffuser increases. For the largest ratio a discrete 

tone occurred at the lowest Mach number. 

Fig. 13 also shows that the sound power increases with nozzle 

pressure ratio although this increase is not as large as would be ex- 

pected from classical jet noise considerations. This trend is confused 

at the largest spacing by the occurrence of the tone for M = 0.7. 
e 

Fig. 14 shows a similar graph for the same test configurations as 

Fig. 13, but for heated flow. A similar trend with spacing ratio is 

observed as with the cold flow tests although the pure tone for M = 0.7 
e 

is now more intense and occurs at a smaller spacing ratio. 

Fig. 15 shows the effect of spacing ratio and exit Hach number on 

the sound power generated by the 2.8/6.0 nozzle/diffuser combination for 

cold flow. Interestingly, in this series, there is very little varia- 

tion with spacing ratio. The sound power generated is greater than 

that obtained for the 2.8/4.0 combination for small spacing ratios but 

less than that configuration for larger spacing ratios. This reversal 

is thought to indicate that the larger diameter diffuser does not shield 

the jet as well for small spacing ratios but that there is less scrubbing 

noise at the large spacing ratio. 

For the 2.8/8.0 nozzle/diffuser combination Fig. 17 shows the same 

invariance of sound with spacing ratio for the subsonic exit Mach numbers. 

For M = i.i, however, there is a decrease in sound power output as 
e 

spacing ratio increases. This decrease is, at least in part, due to the 

discrete tone that occurs for this configuration at the lower spacing ratios. 

Figs. 16 and 18 compared with Figs. 15 and 17 show that, as expected, 

an increase in stagnation temperature causes an increase in the generated 

sound power. However, at the higher temperatures, there is a smaller 

increase in sound power associated with an increase in exit Mach number 

than for cold flow. This behavior was not anticipated and the only 

]4 
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explanation for it that can be offered is that at the higher velocities 

the sound Is being focused forward due to the convection effect. Thus, 

the diffuser is intercepting more of the generated sound under these 

conditions. 

It is of interest to compare the sound power generated by the 

nozzle/diffuser combination with that which would be produced by the 

circular jet alone. The sound power output from a circular jet can be 

readily computed from Lighthill's equation (Ref. 5) 

PoAeU~ 
P = K watts 

5 a 
o 

where the dimensionless constant K is approximately 5 x 10 -5. Table 

3 shows the values of sound power level computed from thls formula for 

the 2.8 inch nozzle and the jet exit velocities given in Table 2. In 

most cases, the sound power output of the nozzle/dlffuser combination 

is well below these estimates. Only for those conditions where a strong 

discrete tone is generated is the sound power of a pure circular jet 

exceeded. 

3.5 SCALE RELATIONS 

As discussed earlier, an abbreviated test program was carried out 

with the larger 5.6" diameter nozzle to test the applicability of 

standard acoustic scaling relations to the nozzle/diffuser combination. 

Tests were carried out on a 5.6/8.0 combination and 5.6/12.0 combination. 

A fairly complete cold flow test program was carried out on the 5.6/8.0 

configuration and the total acoustic power results are shown in Fig. 19. 

These values when compared with the results of the 2.8/4.0 nozzle/diffuser 

combination of Fig. 13 show that the sound power generated by the larger 

scale configuration is between 5 and 9 dB greater than the 2.8/4.0 results 

for the same spacing ratio and exit Mach number. Theoretically, doubling 

the length scale should quadruple the sound power output resulting in an 

increase of 6 dB in power level. 

To examine the validity of scaling relations applied to sound 

power spectra, results for the 2.8 inch nozzle were scaled up for direct 

comparison with the measured spectra for the 5.6 inch nozzle. The 

scaling relations used are: 

]5 



AEDC-TR-80-15 

fL DS 

fs DL 

where P is the sound power in a one-third octave band and f is the 

geometric mean frequency of the band. lhe results of some of these 

comparisons is shown in Figs. 20 - 25. Although there are some 

serious discrepancies in the levels of discrete tones, as shown in 

Fig. 21, and at high frequencies, the agreement between the measured 

and scaled spectra is considered to be very acceptable. The general 

shape, location of peaks, and overall level of power are predicted 

quite well. These results tend to confirm our ability to extrapolate 

the data from the model tests obtained in this program to full-scale 

situations. 

IV. SUMMARY AND CONCLUSIONS 

An investigation of the sound field produced by the interaction 

of an axisymmetrlc exhaust jet with a constant area, circular diffuser 

has been carried out. The results of thls investigation show that 

the sound field produced by the jet-diffuser interaction is quite 

different from that generated by the jet alone. Both the directivity 

of the radiated sound and its distribution with frequency are sub- 

stantially altered by the placement of a diffuser just downstream of 

the jet exhaust. For certain test configurations, intense discrete 

frequency tones occur that are, in many cases, 20 dB or more above 

the broadhead noise level. It appears that the occurrence of these 

tones is associated with either impingement of the jet shear layer on 

the diffuser wall or with shock cell noise in an underexpanded jet. 

The variation of the overall sound power with changes in the 

geometric and fluid dynamic parameter reveals the complexity of the 

acoustic phenomena. For different diffuser diameters, the change in 

sound power produced by changes in jet exit velocity or spacing between 

nozzle and diffuser can be quite different. 
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Standard acoustic scaling techniques appear to be applicable to 

predicting the full scale sound power spectrum for model data if the 

diameter ratio, spacing ratio, and jet exit conditions are the same. 

To minimize the sound level in the test chamber, these test re- 

sults indicate that a small diffuser to nozzle diameter ratio is pre- 

ferred with the diffuser entrance located less than 1/2 nozzle diameter 

from nozzle exit plane. 
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Fig. 5. Exhaust Duct with Liner. 
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TABLE I. 

RANGE OF GEOMETRICAL PARAMETERS IN EXPERIMENTAL TEST PROGRAM 

4~ 

Dn/D d 

Dd 4" 6" 8" 12" 

1.43 2.14 2.86 2 • 8 vl 

5,6" 1.43 

! 

2.14  

S/D 
n 

0 

.25 

.50 

.75 

I .00 

1.25 

1.50 

D 
n 

__t 

D 
d 

I 

I 



TABLE 2 

RANGE OF VELOCITIES FOR EACH TEST CONFIGURATION 

Veloci ty  Ft/Sec 

0.7 0.9 1,1 

530°R 750 940 1115 

1210°R 1140 1425 1685 

Me: Ful ly  expanded ~ach number 

To: Stagnation temperature 
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TABLE 3 

SOUND POWER OUTPUT FOR FREE JET 

4~ 
0"% 

SOUND POWER LEVEL, dB 

D = 2.8" 
n 

530°R 

1210°R 

0.7 

115.9 

130.3 

0.9 

123.7 

138.0 

i.i 

129.5 

143.8 
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5 3 0 . 0  DEG R 
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~RLQU~NCY,HZ 

30 .  45 .  6 0 .  
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75. 
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90 .  
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105. 1 2 0 .  
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( 1 / 3  UCTAVE BAND) 

~D 

200 .  6 7 . 1 5  6 8 . o 9  7 3 . 8 4  6 7 . 9 7  6 8 . 3 4  6 7 . 3 3  6 8 . 3 2  
2~0 .  6 7 . 4 7  6 7 . 9 7  7 1 . 3 2  6 8 . 1 7  6 7 . 9 2  68.O7 6 8 . 4 3  
315.  7 0 . 5 8  7 0 . 4 ~  6 9 . 6 9  70.65 7 1 . 2 7  7 1 . b 5  6 9 . 3 8  
4O0. 7 3 . 8 8  7 3 . 1 5  7 2 . $ 5  7 2 . 0 5  7 3 . 3 3  7 3 . 4 4  7 1 . 0 2  
5O0. 7 3 . ~ 9  7 4 . 9 2  7 3 . 9 9  7 3 . 7 7  7 4 . 2 6  7 ~ . 5 7  7 4 . 0 0  
650 .  7 2 . 0 2  7 2 . 6 8  7 2 . 1 1  7 4 . 0 3  7 3 . 4 0  7 z . 9 1  7 3 . 6 7  
8 0 0 .  o 9 . 2 6  6 9 . ~ 3  6 9 . 4 6  7 1 . 2 4  7 0 . 7 6  6 9 . 1 5  6 9 . 9 8  

lOOtS. U7.62 o b . b b  o 8 . 0 9  6 8 . 2 5  b 8 . 8 8  6 7 . 8 7  6 9 . 4 6  
1250, b l . d l  6~.q1 66.58 67.55 68.02 68.62 68.87 
l , )O0.  0 9 . 0 8  6 0 . 2 9  0 7 . 9 4  6 8 . 0 0  6 8 . 8 8  o 9 . 7 5  6 9 . 8 8  
2 0 0 0 .  6 9 . 2 8  6U.05  6 8 , 4 7  6 8 . 2 0  6 9 . 2 3  6 9 . 8 6  7 0 . 4 5  
~500. 67.75 67.91 68.05 67.94 69.01 69.28 7 0 . b e  
3150 .  6 7 . 3 1  6 8 . 8 5  6 6 . 3 2  6 6 . 3 3  6 8 . 8 5  o 9 . 1 4  7 1 . 1 9  
1000 .  bT.0O o 9 . 6 u  h b . 5 4  6 7 . 8 2  6 6 . 5 b  b e . 6 8  7 0 . 8 0  
5 0 0 0 .  6 6 . 3 7  7U.04 bH.82  6 6 . 6 8  6 8 . 2 1  6 8 . 1 6  7 0 . 3 4  
6300. b~.e4 70.46 e8.33 64.78 h7.42 67.~3 0 9 . 8 3  
bOO0. bS.be 70.~6 67.08 6 3 . 5 7  ~6.49 67.69 69.88 

1bOO0. o 0 . 0 0  7 0 . 6 9  6 5 . 8 4  6 3 . 2 6  6 6 . 0 8  6 7 . 6 2  70 .Ou 
l z 5 0 0 .  6 5 . 7 ~  7 0 . 1 u  6 5 . 4 1  6 3 . 6 4  6 6 . 2 4  6 7 . 7 9  7 0 . 1 8  
16000. bs.b~ 11.11 '65.62 64.15 67.16 o~ . l l  71.31 
2 0 0 0 0 .  61.40 7 2 . ~ 2  6 7 . 0 4  6 6 . 7 0  7 0 . 4 4  12.53 7 4 . 6 8  
250O0. 67,91 72.99 67.4& 67.21 70.85 7~.28 75.56 
~1500. 03.~I 68.78 64.23 63.15 66.11 69.97 71.03 
~ 0 0 0 0 .  5 8 . 5 3  6 4 . 9 0  6 0 . 5 6  5 9 . 5 2  6 3 . 3 4  6 6 . 5 9  6 8 . 1 0  

TUTAb PON~Rw DE = 

8 4 . 4 1  
8 3 . 7 4  
6 5 . 9 3  
8 8 . 0 8  
~ 9 . 5 1  
8 8 . 3 4  
6 5 . 2 1  
8 4 . 1 4  
8 2 . 7 0  
8 3 . 6 3  
8 4 . 1 3  
8 3 . 7 9  
8 4 . 0 4  
8 3 . 9 7  
8 3 . 7 4  
8 3 . 3 6  
8 3 . 2 4  
62 .9B  
8 2 . 6 0  
8 3 . 7 6  
8 6 . 2 6  
b 6 . 8 4  
8 2 . 9 1  
7 9 . 4 4  

9 8 . 7 8  

m 
o 
9 
"4 
.in 

6, 
0 
. a  

01  



~OZZI, E DIA = 2.8" 
DIFF{I~U]< OlA = 4.0" 
~bO~ TLgiPh~ATURE,TUTAb : 
~t~CR[IP~fi,~E RAbiU~ = b ~'T. 

5 3 0 . 0  DEG R 

M%CROPhON£ ANGbE,DEG 

NOZZhE-DIFFUSOR SPACING RATIO ffi 0 . 0 0  
MACh NO. = 0 . 9 0  

L~ 
O 

f RE(~JEIJC]¢ o HZ 

30.  45 .  60 .  75. 90. 

fiDIJND POWER l~r~$XT~ bEV~b,Dd 

105 .  120 .  

TOTAb POWKR,DB 
( 1 / 3 0 C T A V ~  BA~D) 

2 0 0 .  7 0 . 7 4  7 0 . 3 1  7 0 . 8 0  6 9 . J 2  6 9 . 2 6  69 .&4  6 9 . 4 7  ~ 5 . 0 2  
2b~J. 1 4 . 3 7  7 0 . 3 ~  b S . ~ b  o 9 . 0 5  6 8 . 7 0  o7 .~U 6 ~ . 3 4  8 ~ . ~ 4  
3 1 5 .  7 4 . 8 3  7 0 . ~ 5  7 0 . 4 2  7 0 . 1 9  7 1 . 1 8  b v . / O  6 9 . 2 8  6 5 . 9 0  
4 u u .  72 .31  7 0 . ~ 8  7 1 . ~ 4  7 0 . 1 3  7 0 . 9 4  b~.bO 6 9 . 9 2  8 5 . 8 4  
5 0 0 .  7 2 . b 8  7 0 . 8 ~  7 2 . 0 9  7 1 . ~ 5  6 9 . 7 5  7 1 . 5 4  7 1 . 1 9  d b . 6 0  
030 .  7~ .~2  7 1 . b 0  7 2 . ~  7 2 . 9 8  7 2 . 0 3  7 2 . 9 0  7 3 . 0 9  8 7 . ~ 5  
8 0 0 .  7 3 . 3 1  7 2 . 0 3  1 2 . 4 1  7 3 . 1 7  7 2 . 2 4  7 1 . ~ 9  7 3 . 7 9  8 7 . 6 6  

1 0 0 0 .  / l . l O  7 0 . 0 3  7 1 . 2 7  7 1 ; ~ 5  7 1 . 1 7  b g . ~ J  7 2 . 7 8  8 6 . 0 5  
1~5(~. 7(J.~2 0 8 . 8 5  ~ . 7 4  70.b0 6 ~ . 9 1  o ~ . 9 2  7 1 . 1 4  8 b . 1 2  
IoOU. 7J.7u 70.92 7J.08 71.67 71.57 7z.24 72.2d ub.7d 
7000. 72.17 72.03 71.47 71.4~ 71.58 7~.5~ 7J.q9 87.22 
~bOU. 70.28 70.6U 70.19 70.~3 69.88 71.14 72.86 85.87 
316(). 70.~S 71.71 71.O9 70.35 70.83 71.42 73.11 ~6.45 
4000 .  ] (J.9~ 7 1 . 6 9  11.8 t ,  7 0 . 3 5  7 0 . 5 3  1 0 . 9 ~  7 2 . 7 4  8 0 . 0 5  
hObO. bB.80 ll.h~ 7u.97 bb.O0 68.B9 b9.b3 71.16 65.23 
~300. 67.17 70.34 69.31 65.64 6o.dO Oh. Oh 70.15 83.63 
uOO0. 6 6 . h 7  7 0 . 0 6  6 7 . 6 3  6 4 . 0 6  6 5 . ~ 9  0 7 . 9 0  6 9 . 7 7  8 2 . 9 6  

1~JO~t). 6b.bO o9.08 65.8U 64.43 65.11 O8.12 69.71 62.52 
125o0. o5.o3 68.22 64.99 65.00 65.88 ob.~9 70.03 ~2.45 
lo(jtJO. 6 4 . 0 o  6 ~ . 0 6  o ~ . 8 0  6 5 . 3 2  6 6 . 3 3  b ~ . 7 4  7 1 . 3 6  6 2 . 9 4  
2u000. 65.73 70.9~ 65.4q 66.77 67.8o 70.q8 73.02 64.58 
25000. 08.79 74.63 68.1~ 6~.4~ 70.54 ]~.q3 74.98 87.47 
3 1 5 0 0 .  0 7 . 9 d  7 4 . 7 6  o b . 5 6  6 8 . 2 9  7 0 . 3 6  7 3 . 6 5  7 4 . 9 2  6 7 . 5 8  
40000. 6 4 . 6 9  7 0 . 9 2  6 u . 2 2  0 5 . 8 1  6 8 . 2 1  7 1 . 3 2  7 2 . 0 1  b~.b6 

TOTAG POWgR, DB = 9 9 . 5 9  



,1JZZb£, i~IA = 2.t~" 
UI~FU,50K bi~, = 4.0" 
FblJt; Ic,~PEHAI UI~L,TUTA[, = 
M.I.CRIJPHUm,E |(AD[Ub = 6 ~"'1'. 

i00. 7 3 . o l  7q.6~ 
260. 74.5~ 7~.~U 
315. 7 ~ . J q  7 5 . 0 2  
400. 7 6 . 1 5  7 ~ . 7 b  
500. 73~75 73.49 
o]u. 73.63 72.33 
bOO. 7 3 . 5 0  7i.05 

I000. 71.35 70.41 
l Z 5 0 .  7 0 . 2 8  ~9.34 
1bOO. 7 1 . 9 9  / ~ . b 5  
2uO0. 7 3 . 1 u  73.7~ 
25U9. 74.2d 75.1b 
3150. 7o.2~ 7 7 . 7 2  
~OdO. 76.16 79.77 
~uOu. 73.78 77.4~ 
0300. 69.98 73.11 
bUOJ. o h . u 9  7u.97 

IbO00. b8.1U 70.22 
12500 .  6 8 , 9 8  70,93 
toO00. 6 8 . 3 5  ) 0 . ~ 4  
20000. 6 5 . ~ 9  1 0 . 5 0  
25000. 6 3 . 3 0  70.71 
~ 1 5 0 o .  0 2 . 2 3  70.~0 
4 0 0 0 0 .  6 1 . 2 8  70.04 

5 3 0 . 0  I)EG 

b l . 9 9  
78.#U ~ 
77.03 
75.03 
73.72 
72.35 
7 J . 0 1  
71.90 
70.05 
72.72 
73.32 
73.92 
75.15 
76.52 
75.15 
7 1 . 9 q  
bb.73  
~ 6 . 9 ~  
6 6 . 8 b  
6 7 . 1 6  
6b.4~ 

6 5 . 5 0  
6 5 . 3 q  
64.92 

P~ 

74.09 
72.96 
74.62 
75.13 
73.4J 
74.01 
73.38 
70.79 
70.17 
72 .27  
73.6~ 
73.7~ 
73.~9 
74.21 
71.3U 
67.61 
6 5 . 3 6  
6 4 . 7 3  
6b .31  
65.77 
64.89 
64.45 
64 .21  
6 4 . 1 6  

NOZZbE-DIEFUSOR SPACING 
~ACH ~iU. = 1 . 1 0  

72.57 
72.91 
7;.b2 
73.65 
71.96 
71.7~ 
72.45 
70.13 
70.Ib 
72.33 
7 4 . 0 6  
7 3 . ~ 1  
7 4 . 6 7  
7 4 . 2 5  
71.42 
6 7 . 9 6  
b b . 2 6  
6 q . 7 7  
65.56 
6 6 . 0 8  
6 6 . 4 2  
6 6 . 8 3  
6 7 . 3 6  
6 7 . b 0  

RAT10  = 0 . 0 0  

1 2 . J O  7 3 . 0 4  9 0 . 9 8  
7~ .bV  7 2 . 1 6  8 9 . 5 0  
7 3 . 2 8  7 1 . 1 6  9 0 . 1 2  
7 2 . 3 4  7 0 . 7 2  6 9 . 7 3  
7 J . 1 1  7 2 . 1 9  b~ .41  
1 3 . s 2  7 3 . 0 2  8 8 . 2 3  
7 1 . 0 4  7 2 . 6 4  0 7 . 6 7  
6 ~ . 3 3  7 0 . 2 5  8 5 . 6 9  
b 9 . 0 9  6 9 . 2 5  8 b .  OlJ 
7 Z . ~ b  ? 2 . 5 5  ~ 7 . 9 0  
7 4 . 5 9  7 4 . 9 1  ~ 9 . 1 9  
7 4 . 7 3  78.03 ~9.87 
7"?.09 78.55 91.54 
7b.b6 75.32 92.12 
7 3 . 4 9  7 1 . 6 6  ~ 9 . 6 2  
b ~ . Z 4  6 9 . 2 0  85.65 
b ' ] . b7  68.07 ~3.49 
bo .oU b d . 9 0  ~2.74 
o 7 . 1 ~  6 9 . o l  83.34 
b T . ~ b  70.~2 b~.bu 
68 .~V  7 1 . 2 1  83.51 
69.~3 70.52 83.67 
70.~0 70.78 83.90 
71,19 70.84 83.92 

TOTAL POWER, D~ = 1 0 1 . 8 5  m 
o 

~D 
& 

01 



=~IL)ZZDE DIA = 2.8" 
UlFFUSUH DIA = 4.0" 
~bt)Y. '['EMPF.~ATUHE,,TOTAb = 
M TCI<UPrIONE RADIU,S : 6 FT. 

5 3 0 . 0  DEG 

M]CEOPHUHE A biGbE., DEG 

tlOZZbb-UZFFUSOR 
MAC, NO. = 0 . 7 0  

SPACING RA¢IO = 0 . 2 5  
) .  
i l i  
0 
0 

do 
o 

Ol 

3 0 .  46% 6 0 .  7 5 .  9 0 .  1 0 5 .  1 2 0 .  

FRK~UE, NCY, HZ &UUND POKER IN1ENSITY t,EVE:t,,DB TOTAb PU~L~,b~ 
(1/30CTkVE bAND) 

I ,J 

200. 6 9 . 3 9  6 8 . 9 9  6B .74  7 0 . 0 0  6 8 . 7 0  oU.25  6 8 . 7 7  8 4 . 4 1  
260. 70.57 ob.27 68.75 70.80 69.5B 6o.8o 67.45 84.5b 
315. 7Z.14 71.0~ 71.76 72.02 71.~7 71.19 66.67 86.60 
400. 74.02 7~.63 74.9~ 73.30 74.13 7J.14 71.91 88.~3 
b00. 74.c3 Ib.39 75.47 74.44 75.96 75.66 74.84 90.47 
630. 7~.73 7~.83 73.83 74.26 7~.II 74.29 73.97 ~9.Oo 
u00. 70.78 7u.21 70.23 70.76 71.05 ;0.50 71.95 86.53 

1OU0. 69.JU O~.60 68.09 68.83 70.28 b~.7b 70.00 84.18 
1260. 69.0~ 67.24 68.10 68.39 68.7~ o9.17 6~.75 83.62 
IbUO. 7U.52 o~.50 68.31 6H.~7 b8.99 o9.62 70.15 ~4.31 
~boO. 70.25 bg.~b o~.83 b~.66 69.05 b 9 . ~  71.49 8~.75 
2500. b9.15 09.96 08.59 b~.04 69.0~ 70.04 71.~9 84.67 
3150. 60.o8 70.zd 6o.~o 6o.bb 68.78 O9.68 71.5u 8~.74 
~O00. 68.40 I0.8~ 69.20 6d.57 68.39 69.0~ 71.2~ 84.08 
50u0. 67.07 71.43 69.72 67.62 67.~7 bg.00 70.65 H4.69 
b~O0. 67.47 71.94 69.ol 66.6~ 67.03 ~9.U3 70.73 B4.65 
EO00. 67.3~ 71.9~ 6b.61 6b.25 66.90 ob.;5 70.~I 64.45 

10Oo0. 67.17 71.20 67.74 66.45 o7.33 Oo.~7 70.95 84.17 
12500. ob.d3 /0.7~ O7.05 67.03 67.70 69.45 71.15 64.18 
1bOO0. 0 5 . 9 0  7 0 . 7 2  6 7 . 2 6  6 8 . 0 5  o , . 3 9  7 0 . 0 o  7 1 . b o  U4.bO 
z0U00. 0 5 . 4 5  70.70 67.u9 60.44 68.7U 70.16 7~.63 8~.7b 
25000. 63.71 o9.64 65.96 ~7.5b 67.93 69.U8 71.95 83.97 
3 1 5 0 0 .  0 0 . 6 4  o 6 . 7 2  6 3 . 3 0  6 5 . 1 0  6 5 . 7 0  o 7 . 1 7  6 9 . 4 9  6 1 . 3 5  
4 0 0 0 0 .  5 7 . 8 9  6 4 . 8 6  6 1 . 4 2  6 2 . 6 3  6 3 . 4 1  6 4 . 9 7  6 6 . 8 4  7 9 . 1 4  

TOTAb POWER, D~ = 9 9 . 2 8  



hUZkb~ DIA = 2.8" 
DZ~'FIJ~O~ ~IA = 4.0" 
FLUW THMP~RATURE,TuTAb = 
MICRUP~UaE ~AD1U~ = b FT. 

5 3 0 . 0  DEG R 

hUZZbE-UIFYU5OR ~PACING RATIO = 0.25 
NACn NU. =,0.90 

MICROPHONE AHGbE,UEG 

30.  45 .  bO. 75 .  90 .  

SOUND POk~H I N I E ~ S I T ¥  LEVEi,,UB 

105.  120.  

TOTAb PO~ER,u~ 
( l / J  OCTAVE BAND) 

t/t 
t~ 

2O0. 7 0 . 8 ~  7 0 . 8 1  7 2 . 7 8  6 8 . 3 6  7 2 . 5 3  7 u . 9 5  6 b , 9 4  8 6 . 0 4  
250.  7 9 . 0 6  7 1 . 1 0  7 2 . 3 8  6 7 . 8 8  7 0 . ~ 5  7 Z . ~ 2  7 0 . 5 2  6 6 , 2 6  
315 .  7 2 . 3 9  7 1 . 4 0  7 2 . 0 5  7 0 . 6 5  7 0 . 6 0  7 2 . 1 3  7 ~ . 7 2  8 6 . 0 5  
40U. 7 2 . 3 5  7 i . 1 8  72 .11  71 .Ub  7U.76  7 1 . 2 2  70 .84  8 b . 4 7  
500 .  7~ .06  7 1 . 9 2  7 2 . 3 5  7 1 . 2 1  7 1 . 2 9  7 1 . 9 1  7 2 . 1 8  8 6 , 9 7  
030 .  7 J . 3 5  12.7~ 73.uU 72 .51  7 2 . 7 1  7 £ . u 0  7 4 . 0 0  u 8 . 1 2  
8o0 .  73 .26  7~ .31  7 3 . 7 4  7 2 . 3 5  7 3 . 0 6  7 2 . 3 3  7 4 . 2 8  8 7 . 9 6  

10,~0. 12.uo 7 0 . 8 2  7 2 . o l  7 0 , 9 8  7 1 . H I  7 1 . 1 1  7 2 . ~ 2  6 6 . 5 7  
12~0.  7 1 . 7 u  7 0 . 4 1  7 0 . 0 5  7 0 . 9 5  7 0 . 8 8  7 1 . U l  7 2 . 8 8  8 6 . 3 ~  
l ~ u O .  12.x~ 7 1 . 2 u  7 1 . ~ v  7 1 . 8 0  7 1 . 7 3  7 3 . 1 8  7 3 . 3 3  8 ? . 3 6  
2000 .  7 2 . 9 6  7 1 . 5 1  7 1 . ~ 5  7 1 . 0 7  7 1 . 1 9  7 3 . ~ 0  7 3 . 7 1  0 7 . 3 3  
250(J. 7 1 . 5 8  7 1 . 2 ~  7 u . b -  6 9 . ~ 5  7 0 . 7 6  72 .uU  7 3 . 5 8  8 0 . 4 5  
316o .  71 .Os 7 1 . 7 u  7 1 . 4 6  7 0 . 3 0  7 0 . 7 2  7 1 . U l  7 2 . 8 2  6 0 . 5 6  
40u0 .  7 0 . 9 2  7 2 . 7 7  7 1 . ~ b  7 0 . ~ 2  7 0 . 6 2  7 1 . 1 6  7 2 . 6 2  ~ o . 7 2  
~000 .  b ~ . 9 ~  12 .H7 7 1 . 7 5  6 9 . 5 3  6 9 . 5 0  10 . J2  71 .61  b 6 . 2 2  
b300 .  b 9 . 7 0  7 3 . u ~  7 1 . 5 5  bS.bb 6 8 . b 9  b9 .Sb  7 0 . 7 8  8 ~ . 9 3  
8000 .  7 0 . 5 5  7 j . 4 0  71 .2~  6 b . 6 3  6 8 . 5 3  b ~ . b b  7 0 , 4 7  8 6 , 0 0  

I0000. 70.76 74.73 70.25 bU.53 68.49 b g . u 4  7 0 . 6 0  60.67 
l ~ b u o ,  b ~ . 8 ~  7 2 . 2 6  6 9 . o 7  68 .81  6 9 . 2 8  7 0 . 5 2  7 1 . 6 7  8 5 . 7 0  
lou0d. 69.~4 7 3 . 1 3  I0.04 6 9 . 9 9  70.14 71.0~ 72.95 ~ o . 4 ~  
2 0 0 0 0 .  6~ .~1  73.UU 7 0 . 7 3  7 0 , 9 1  7 0 . 3 5  7 1 . 7 7  7 3 , 5 2  6 7 . 1 2  
2bu00. &7.79 7 3 . 6 6  70.72 70.94 70,06 72.20 7 3 . 6 4  8 7 . 1 3  
31500 .  b b . 5 2  7 2 . 0 9  b 9 . o 9  6 9 . 9 5  0 9 . 2 5  71 .oU 7 2 . 8 8  8 6 . 0 9  
~0000. o3.51 70.8U 07.83 68.32 68.13 70.27 72.06 64.71 

TOTAb PO4ER, DU = 1 0 0 . 4 0  

m 
O 
O 

,n 

o 
O1 



~4uZZ55 DIA = 2.b" 
u l F i d & O ~  DIA = 4.0" 
fbUw TEHPhRATURL,TOTAL = 
MIC~OPrION5 t~ADIOb = ~ FT. 

5 3 0 . 0  D~G R 

MICROPHOIJ£ ANGLE,DEG 

NOZZbK'DIFFUSOR 
MACH NO. = 1 . 1 0  

6PACING RATIO = 0 . 2 5  
m 

o 

-n 

o i  

3 0 .  4 5 .  6 0 .  75. 9 0 .  l o f t .  1 2 0 .  

FHLQURNC¥,HZ SOUND PUWER IN'~KI4SITY I, EVE, L ,DB TOTAL FOWKR,Db 
(143 OCTAV~ BAN~) 

t # l  

200. 71.80 73.26 
2~0. 13.44 73.,~I 
315. 75.04 74.00 
~OO. 74.94 7%.21 
5u0. 7~.I0 73.53 
530. 74.~ 7s.lO 
800.  7 3 . 6 3  7 3 . 0 0  

IO00. 71.14 71.11 
1250. 70.~7 71.50 
lb00. 72.J9 7~.20 
~b00. 75.49 75.32 
2500. 74.97 75.95 
3150. 75.91 77.05 
4000. 75.07 77.07 
5uO0. 13.72 7o.5d 
070(). 71.Ib 7%.52 
~000. 7V.~ ?J.bu 

10000. 71.08 7~.~3 
12500 .  7 1 . 7 6  7 2 . ~ u  
160U0.  71.05 73.05 
20U00. 59.13 72.8b 
Z~00O. 57.34 72.~I 
3 1 5 0 0 .  b 5 . ~ o  7 2 . 0 3  
40000. o 3 . 7 5  7 1 . 7 3  

7 2 . b b  7 1 . 2 5  7 2 . 2 0  7 1 . 1 2  72 .B0  87 .31  
7 3 . 0 3  7 2 . 0 2  7 2 . 8 1  7 J . 3 0  7 2 . 9 0  b ~ . 1 6  
7 3 . 8 9  7 4 . 0 0  7 3 . ~ 0  74 .21  7 2 . b 0  89 .21  
7 4 . 2 5  7 3 . 8 8  7 3 . 0 u  73 .92  7 2 . 7 4  ~ 9 . 1 2  
74.09 73.12 72.42 74.01 73.29 ~.72 
73.4~ 73.70 72.91 73.bb 74.10 58.71 
73.08 73.64 72.89 71.90 74.33 80.26 
72.10 71,74 70.57 59.95 71.59 86.33 
71.11 71.68 70.36 o9.15 71.18 86.U8 
73.06 73.03 73.~0 7J.~7 73.51 85.68 
75.58 75.46 7~.46 75.31 77.50 9 0 . b ~  
75.10 75.59 72.91 75.71 7b.I~ 90.78 
75.64 76.04 74.10 75.24 79.30 91.56 
75.35 74.90 74.7~ 74.~I 78.J9 90.95 
75.14 72.23 72.46 7Z.75 70.28 59.54 
72.82 69.74 69.1~ 70.Ib 72.90 87.23 
~0.8~ 69.50 5 8 . 5 4  6 9 . 5 6  71.03 L b . 1 4  
70.~1 69.57 68.75 o g .  J J  71.01 bb.78 
70.57 59.45 6~.19 59.79 71.75 ~6.04 
70.35 69.71 59.2~ 7 U . ~ b  72.25 d b . 2 7  
70.32 ]0.4~ 70.02 71.I~ 72.50 ~6.49 
70.29 70.61 70.00 71.59 72.~4 5 6 . 4 6  
69.75 70.4~ 69.53 71.55 7~,0~ 56.17 
69.28 69.92 69.12 70.75 72.80 55.67 

TOTAL POWER, D8 : 1 0 2 . 1 4  



t, UZZbE DZA = 2 . 8 "  
DIVFU~O~ I) IA : 4 . 0  n 
E~t)W fE~PERACURb#TOTAb = 
RIChUPHO*~¢ EAUIU~ = 6 [ 'T .  

30 .  

~'i(EOd Ei'~C¥, HZ • 

45 .  

5 3 0 . 0  DEG R 

NUZZbE'DZ)'~'U6OR SPACING RATIO = 0 . 5 0  
MACH NU, = 0 . 7 0  

NZCRUPHONE AhGbEwDEG 

60 .  75 .  90 .  

SOUND POWER INTENSITY ~EVE~,DB 

105 .  120 .  

TUTAb POWER,DB 
( 1 / 3  OCTAVE BAND) 

200 .  h7 .U9  6 8 . 6 5  6 8 . 7 8  6 9 . 1 4  6 9 . 2 1  O9.11 6 8 . 6 6  8 4 . 1 0  
2~0 .  o ~ . 4 3  o 9 . 3 1  6 7 . 6 2  6 9 . 3 3  6 9 . 1 3  6~.9U 6 9 . 0 8  8 4 . 4 3  
316 .  7 1 . 3 6  71 .6B  7 0 . 6 5  7 1 . 9 3  7 1 . 1 4  7 2 . 0 3  7 1 . 4 1  b b . 9 7  
400 .  7 3 . 9 2  7 4 . 0 6  7 3 . 7 4  7 3 . 1 9  7 3 . 6 6  7 3 . 7 6  7 2 . 9 7  U8.85  
~0u .  7 5 . 1 4  7 4 . 1 4  7 6 . 1 4  7 4 . 5 2  7 4 . 7 8  76.60 7 5 . 8 7  9 0 . b l  
o30 .  7 4 . 1 6  7 2 . 3 9  13 .06  7 4 . 0 2  7 4 . 7 0  7 4 . ~ 8  7 5 . 0 8  8 9 . 0 7  
800 .  7 1 . 1 4  7 1 . 4 0  6 9 . 9 2  7 0 . 9 6  7 2 . 1 4  7 0 . 0 8  7 3 . 1 3  8 6 . 2 9  

1U00. 7 0 . 7 3  7U.VJ 6 9 . ~ 4  6 9 . 5 2  69 .B4  7U.19  7 1 . o 3  8 5 . 2 5  
1250,  70.O~ 0 9 . 9 9  6 9 . 8 1  6 9 . 9 0  6 8 . 7 4  7 1 . 1 9  7 0 . 3 9  u b . 3 b  
l e 0 0 .  7 1 . 3 5  70 .91  7 u . 4 9  7 0 . 3 5  7 u . 2 4  7 1 . ~ 9  7 1 . 8 9  8 6 . 2 2  
200c~. 72 .67  7 2 . 5 2  7 1 . 4 3  7 0 . 7 3  7 0 . 6 7  71 .91  7 2 . 8 7  8 6 . 9 4  
2500.  73 .11  7 3 . 3 7  7 1 . 6 6  7 1 . 1 7  7 0 . 5 2  I I . o l  7 2 . 5 9  87 .21  
J l ~ O .  7 ~ . 0 2  7 5 . 1 1  7 3 . ~ 9  7 1 . 8 7  7 1 . 2 6  7 1 . 7 4  7 2 . 6 2  8 8 . 2 4  
4uO0. 15 .ha  7 7 . 1 o  7 5 . 0 5  7 3 . 0 7  7 2 . 1 3  I ~ . ~  7 3 . 0 4  U9.76  
~OUO. 15.59 7 7 . 3 u  75 .~8  7 3 . 5 7  7 2 . 8 8  7 ~ . ~ 2  7 3 . 7 7  9 0 . 1 5  
o~0~). I J .O~  7 b . 6 2  7 ~ . 0 ~  7 2 . 4 3  7 2 . 1 6  I Z . g b  7 3 . 8 0  6 9 . 2 3  
~On0. 71 .21  7 5 . 2 1  7 1 . b l  7 0 . 3 5  7 0 . 3 6  7 2 . 2 ~  7 3 . 3 9  8 7 . 8 3  

iUU00 ,  b 9 . 7 1  7 3 . 5 8  6 9 . 3 0  6 8 . 6 4  6 9 . 1 4  7 1 . ~ 4  7 2 . 7 2  U6.49  
1~500 .  be .41  7 2 . 9 1  6~ .61  6 7 . 8 8  o 9 . 1 2  7 1 . 4 4  7 2 . 2 4  8 5 . 9 1  
10000 .  o 7 . 3 0  1 2 . ~ u  6 7 . 9 2  6 7 . 9 4  6 8 . d 5  7 1 . 4 ~  7 2 . 7 7  db .71  
20000 .  o 5 . 9 9  7 1 . 4 4  6 7 . 8 3  6 7 . 9 4  0 8 . 8 3  7 1 . J 4  7 2 . 1 d  u 5 . 2 6  
250U0.  o3 .61  o ~ . T b  6 o . 7 9  6 7 . 1 2  6 d . 0 5  7 0 . 3 6  7 1 . ~ 4  8~ .11  
31600 .  bO.98 o7~81 6 4 . 9 9  6 5 . 3 5  6 6 . 3 2  6 7 . ~ 7  6 9 . 5 0  8 2 . 0 5  
4 0 0 0 0 .  ~U.o0 6 5 . 9 3  6 3 . 3 1  6 3 . 5 1  6 ~ . 0 1  o 6 . 1 3  6 7 . 3 0  8 0 . 1 5  

TUTAb POw£R, D8 = 1 0 0 . 9 5  

m 
o 
(3  

o 
i ..b 

o l  



NI,)LZI, E L)IA = 2.8" 
~t t r~JSUk DIA : 4.0" 
l~bO~l 15~4PsRAIuRE,T[JTAI., = 
Ml(,kt)PdO~., RAulU,5 = b F'T. 

5 3 0 . 0  UEG R 

HICROPHUI~E ANGLE, DEG 

NOZZLE-uIFFUSOR SPACING RAT10 ffi 0,50 
MACH ~0. = 0.90 

m 

30. 45. 60, 75, 90, 105, 120o 

fH~UhI4C¥,HZ SOUND [-'UkER II~'JHI~SITY Lr:VEb,DB TOTAb POWSR,D~ 
(I/3 OCTAVE BAN~) 

t~ 
O'% 

200.  70.74 69.21 59o87 7 0 . 2 6  o 9 . 6 6  6 9 . 9 4  6 9 . 7 5  b b . 0 5  
2~0.  7 0 . b 0  70 .?~  6 g . o ~  6 9 . 5 6  7 0 . 8 8  o v . 9 u  5 8 . 7 4  B5 .20  
315.  7 1 . 9 b  7 2 . 2 2  7 1 . 1 0  7 1 . 2 8  7 2 . 4 1  7 u . l o  7 0 . 2 7  8 6 . 6 0  
~00. 7j.07 72.21 71.49 71.25 71.98 70,58 71,41 ~6o79 
50~}, 7~.0~ 7Z.37 72.25 72.94 71.87 7~.I~ 72.94 8 7 . 0 5  
53o. 73.97 74.~JI 72.97 74.31 13.47 7J.49 74.02 b~.Ol 
d0(J. 73.12 73.92 72.~B 72.55 74.37 73.U0 75.29 88,65 

1900. 72.27 72.~5 72.80 72.~b 73.05 71.88 73.90 87.55 
1 2 , 0 .  7 2 . 2 5  7 1 . 0 7  7 2 . d 7  7 2 . 3 2  7 2 . 3 0  7~ .03  7 3 . 8 4  8 7 . 4 7  
1¢,00. 13.~v 72.85 7J.bt 73.69 73.52 7~.UJ 75.1U ,u.78 
>O0(J. 7~.47 74.10 73.59 73.09 73.34 7~.5% 75,24 8u.92 
L500. 7~.01 74.1% 7~.02 71.98 72.~0 7M.5~ 74.17 88.26 
3150. 15.18 75.U3 75,57 73.79 73.55 73.45 74.55 59.6~ 

% 

~u00. 71 .11  19 .1~  7 7 . ~ 1  76.05 74.97 7~.2~ 74.74 92.00 
5UOu. If~.O~ 81.13 7h.71 76.47 75.81 75.22 75.45 93.25 
~OO. 7/.~7 80.7~ 7~.21 76.24 76.14 75.94 7b.15 93.G9 
~,000. 75.15 79.25 70.38 75.33 75.39 73./I 75.58 91.96 

10060. 7J.b~ 7o.76 74.03 72.82 72.80 7~.14 74.30 ~9.71 
IV500. 72.18 75.1b 72.39 71.65 72.05 73.3~ 74.44 ~8.51 
l~OO0. 71.34 74.b~ 72.15 71.~9 7Z.53 7~.~b 7~.89 58.37 
2t~OO0. 7~).oI 74.~b 72.35 71.85 72.83 7~.70 75.02 8~.43 
• b000. 69.71 73.7U 71.95 71.~9 72.28 7~.53 74.64 85.04 
31~00. ~7.u5 72.5% 70,52 70.52 70.95 72.21 73,~4 8 6 . 7 7  
4OO0U. 55.~0 71.19 69o14 69.16 59.57 70,90 72,37 o5.43 

TUTAL PO~ER, DB = 1 0 2 . 9 7  



I~U2,7_,L.I- 01A = 2 . 8 "  
IJJF~ublJR LJIA = 4 . 0 "  
l;lau,'J TI:,ItPERATURh,']u'-rAb = 
RICHOI.'tiU('~E, RADIU.5 : 6 FT.  

5 3 0 . 0  D~G R 

N O Z Z ~ - O I F F U & O R  SPACING RATIO = 0 . 5 0  
RAClt NU. = 1 . 1 0  

/qICHf3PhOEiE. ANGbE, Ui' G 

30 .  45 .  60 .  75 .  90 .  105 .  120 .  

FHI:;UU E,t;C ¥,  H~, $OUkD PUWEH lt*'IENST'I'~/ bEVEb,DB TOrAh PO~ER,U~ 
( 1 / 3  OCTAVE 8A~D) 

- 4  

200.  7 2 . 6 9  7 2 . 3 3  7 2 . 3 1  7 1 . 9 4  7 1 . 9 7  7 2 . 9 1  7 2 . 5 0  U7 .56  
250 .  7 4 . 1 4  7 ~ . 5 2  7 ~ . 7 9  7 L . 0 7  7 2 . 1 ~  7Z .41  7 1 . 4 1  6 7 . 6 4  
3 1 5 .  7 6 . 7 4  7~ .bB 7 6 . 5 7  7 3 . 6 6  73 .4H 74 .U9  71 .~7  ~ 9 . 6 0  
4O0. 7 5 . o j  7 6 . 1 3  7 4 . h 6  73 .U8 7 3 . 7 5  T3 .41  7 2 . 4 2  6 9 . 4 2  
50o ,  7 4 . 1 6  7 3 . 5 ~  7 4 . 0 6  7 3 . 2 b  7 3 . 1 4  7 J . 1 5  7 3 . 4 3  0 8 . 7 7  
63o .  7 ~ . 9 7  7 3 . o l  7 7 . o 3  7 3 . 4 6  7 4 . 0 5  7 4 . 0 2  7 4 . 7 0  6 u . 9 7  
800 .  7 4 . 3 u  7 ~ . 5 7  7 2 . 3 5  7 3 . 9 2  7 5 . 0 9  7 ~ . 8 9  7 4 . 9 4  ~ 9 . 1 5  

1000 .  7 2 . ~ 0  7 3 . 1 8  7 1 . 6 ~  7 3 . 3 6  7 3 . 4 0  7 u . 7 4  7Z .77  ~7 .B4  
1250 .  7 2 . 8 8  7 2 . 2 ~  7 1 . 5 6  7 2 . 9 3  7 1 . 9 5  7 1 . 8 ~  7 1 . 1 2  6 7 . 4 0  
1000 .  7 3 . ~ 5  7 5 . u ~  7 4 . 8 2  7 4 . 0 2  7 3 . 5 7  74 .~1  7 3 . 9 7  B~ .59  
2ubo .  7 6 . 6 5  76 .6u  7 5 ~ 2  7 5 . b ~  7 4 . 6 6  7 5 . 5 1  7 5 . 9 3  9 1 . 0 6  
2500 .  7 6 . 2 8  7 7 . 0 u  3 5 . 3 4  7 4 . 9 4  7 3 . 8 0  7 4 . 7 7  7 5 . 3 0  9 0 . 6 8  
3150 .  7 7 . 7 3  7u.~O 7 7 . 0 4  7 6 . 6 7  7 4 . ~ 4  7 ~ . ~ 2  7 6 . 6 3  9 2 . 0 3  
4000 .  7 9 . ~ 0  b 0 . 9 5  7 9 . 3 1  7 7 . 7 6  7 o . 1 4  76 .4U 7 6 . 8 1  ~ . 7 8  
5~UO. 8 0 . 4 4  b 2 . o b  7 9 . 9 ~  7 8 . 7 2  7 6 . 8 6  7 o . 6 7  7 7 . 1 9  9 4 . 8 9  
~30~J. 7 9 . ~ o  8 2 . 9 Z  80 .21  7 7 . 4 6  7 6 . 1 8  7 6 . 4 3  7 6 . 6 7  9 4 . 7 3  
8000 .  7 9 . 9 6  d 2 . b l  7 ~ . 4 0  7 6 . 2 7  7 5 . 7 6  75 .U2 7 6 . 5 4  9 ~ . 1 3  

10OO0. 7 u . 0 3  7 9 . 3 7  7 5 . 7 u  7 4 . 7 6  7 4 . 5 7  7 4 . 7 0  7 5 . 7 0  9 1 . 7 6  
l kbOO.  7 6 . 4 0  7 6 . ~ 3  74 .21  7 3 . 3 1  72 .~7  73 .5U 7 4 . 5 5  6 9 . 8 2  
l o u O 0 .  7 ~ . 0 4  7 6 . 5 ~  7 4 . 0 9  7 3 . 2 5  72 .~U 7 ~ . ~ 0  7 4 . 2 9  8 9 . 7 5  
20uO~. 7 3 . 6 4  7 7 . 0 9  7 ~ . 9 2  7 3 . 6 5  7 3 . ~ 9  7 4 . 3 7  7 4 . 5 ~  9 0 . 1 6  
2 5 0 0 0 .  73 .Ub  77 .1U 7 ~ . z 6  7 3 . 4 1  7 3 . 5 8  7 ~ . 0 7  7 4 . 4 7  8 9 . 9 8  
31500 .  7 1 . 7 0  75 .H9 7 3 . 4 7  7 3 . 1 1  7 2 . 7 7  7 3 . 0 1  7 3 . 7 6  8 9 . 0 5  
4 0 0 0 0 .  bV .gb  7 4 . 9 4  7 2 . 6 8  7 2 . 2 3  7 2 . 0 3  7 2 . 0 8  7 2 . 9 3  8 ~ . 1 3  

~O~Ab P O ~ H w  DB = 1 0 4 . 6 7  

m 
o 
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-n 

6) 
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i 

o l  



=IUZZL, E DIA = 2.~I" 
~)I~FLI~[16( [,)]fA = 4.U" 
l'ho..J T~,ilP~HA£URE,TIJTA5 = 
MICROPHOtIE /~ADIU~ : 6 FT. 

5 3 0 . 0  DEG R 

MIC~OPHUNE ANGSE,D~G 

NOZZbE-DIFFUSOR 6PACZNG RATZO = 0 . 7 5  
MACH NO. = 0 . 7 0  

> 
m 

:g 

9 
oi 

L~ 
~O 

30 .  45. 60. 75. 90. 

SUUND POWEk INThNSIT¥ 5EVEb,b~ 

105 .  120 ,  

TOTAb PUWER,DB 
( 1 / 3  OCTAVE BAND) 

200,  6 8 . 0 6  6 7 . 8 3  6 7 . 6 6  6 9 . 2 1  6 7 . 9 3  6 6 . 3 1  6 8 , 0 5  83.4B 
250.  b d . l l  6 7 . 7 7  6 7 . o 7  6 6 , 5 5  6 8 . 3 0  b d . 0 9  6 8 . 9 3  8 3 . 6 4  
315.  7 1 . 4 0  7 0 . 0 9  6 9 . 7 8  7 0 . V b  7 0 . 2 9  7U.02  6 9 , 4 4  85 .81  
400.  7 3 . 3 o  7 2 . u b  7 2 . 2 2  7 3 , 3 ~  i l . 5 1  7 2 . ~ 3  7 1 . 2 7  0 7 . 7 8  
~00.  7 4 . 7 5  7 6 . 5 8  7 6 , 7 9  7 5 . 6 3  ? 3 . 5 5  7 6 . b 8  7 5 . 0 9  9 0 . 6 2  
~30.  7b .U~ 7~.~U 7 ~ . 3 6  7 5 . 9 9  7 4 . 6 4  7 5 . 1 2  7 5 . 9 7  9 0 . 4 7  
BOO. 13 .42  71 .71  7 1 . 8 6  7 2 . 4 2  71 .77  7 1 . 5 1  7 3 . ~ 9  8 7 . 2 7  

I000. 71.39 09.93 70.60 71.32 70.2~ 70.44 72.22 05.94 
1250. 72.0d 10.4~ 71.21 71.43 69.99 70.77 71.51 86.14 
Io00. 73.41 72.06 72.26 71.61 71.14 71.4~ 71.9u 87.1u 
/0Or).  7 5 . 8 ~  7 5 . 6 5  7 4 . 5 ~  7 3 . 2 5  7 2 . 4 9  7 Z . 2 0  7 2 . 9 7  b g . l b  
250u. 78.~ 7~.14 77.62 73.~5 74.o0 73.73 73.~2 9 ~ . U b  
3Jb0. 81.45 d2.4~ 81.12 7u.48 77.54 7 b . b b  76.27 94.99 
40u0. ~3.~4 8~.64 83.43 bl.2U 80.09 7~.11 78.67 97.30 
5000. 82.~6 ~3.~4 ~2.94 81.00 79.71 79.2~ 79.44 96.07 
~SO0. 77.67 80.47 76.o9 7¢).53 76.14 7b.b~ 71.5J 93.26 
~Oq0. 72.~4 76.2~ 72.93 71.69 72.50 7~.67 74.99 U9.13 

10O00. o9.11 72.92 69.26 66.49 69.95 71.bd 73.46 06.30 
12500 .  o8 .1U 7 1 . 7 7  ~ b . 3 2  6 7 . 8 4  69 .31  7 1 . 0 0  7 2 . 5 0  0 5 . 4 4  
16000 .  o 7 . o l  7 1 . 3 9  bH.15  6 8 . 2 0  6 9 . 3 2  7 u . b ~  7 2 . 1 8  8 6 . 2 0  
2guO0. o o , 7 8  7 0 . 4 3  6 7 . 9 1  6 7 . d 7  6 ~ . 2 5  7 0 , 1 5  71 .41  8 4 . 6 2  
250U0. 65.39 6d.96 60.97 66.91 68.30 o~.~7 70.27 83.58 
31500 .  6 3 . 1 1  6 7 . 4 ~  6 5 . 7 2  6 5 . 6 1  6 7 . 0 3  o 7 . b 9  6 8 . 4 8  8 2 . 0 3  
40000 .  6 0 . 6 7  6 6 . 1 6  6 4 . 5 3  6 4 . 2 0  6 5 . 5 6  6 5 . 8 6  6 6 . 9 0  8 0 . 2 7  

TOTAb P O ~ R ,  DB = 1 0 4 . 1 7  



;4OZZLE DIA = 2 . 8 "  
DXrFUSUR D ~  = 4 . 0 "  
FbU~ TEHPERATUR~,TUTAb = 
HICRUPHUN~ RA~IU3 = 6 FT.  

5 3 0 , 0  DEG R 

NOZZbE-DIFFU6UR 6PACZNG RATIO = 0 , 7 5  
HACH NU. = 0 . 9 0  

NICROPHO~E ANGLE,DEG 

30,  46 ,  60 ,  75 .  90 ,  105 .  120 ,  

FR~QtJ~NC~,HZ SOUND POW~H I i4T£N6IT¥  LEV£LeDB TOTAL PO~ER,DB 
( 1 / 3  OCTAVE BAND) 

2 0 0 .  6 ~ . o 2  6 9 . 4 4  6 9 . 8 2  7 0 . 3 3  6 9 . 3 8  7 1 . 7 0  b a . 9 0  d 5 . ~ 4  
2~0 .  o 9 . 6 1  6 9 . 1 0  6 9 . 7 4  6 9 . 9 7  69 .U5  7 1 . ~  69.O1 b 5 . 3 0  
315 .  71 .97  7 0 . 7 8  7 1 , 7 0  6 9 . 5 1  7 0 . 2 0  7 1 . 7 6  6 9 . 8 0  8 6 . 0 5  
400 .  7 1 . 7 2  7 1 . 4 6  7 1 , 1 2  7 1 . 0 0  6 9 . 6 5  7 1 . 4 3  0 9 . 5 5  8 6 . 2 5  
500. 71.09 71.1~ 71.Oh 73.3b 70.13 7z.51 71.46 87.17 
h30. 73.d2 73;31 72.31 73.41 72.38 73.6~ 74.31 88.50 
bOO. 73.77 /3.99 73.88 73.37 74.06 7 5 . 9 0  75.71 8 9 . 1 3  

~uOO. 73.77 73.07 72.73 7Z;89 72.50 73o4~ 74.89 88.38 
J~5O. 13.83 7~.2d 72.72 74.38 71.07 I~.UI 73.69 8~.~9 
loO0. 75.24 74.35 74.62 75.67 72.87 73.9o 74,58 89.75 
2000. 77.15 76,d7 7o.70 77.36 74.87 7~.bb 75.09 91.49 
zSO0. 79.88 79.~b 78.~5 8 0 . 0 3  75.73 7 ~ . 1 o  75.22 93.93 
3160 .  b ~ . 1 2  b ~ . 2 b  8 2 . 3 3  d 3 . 5 8  7 8 . 9 3  7 7 . 7 6  77 .51  9 7 . 3 7  
~000 .  8o.11 ~o.~u ~5.49 8 4 . 6 3  Bl.b9 bl.OU 80.18 99.74 
5 0 0 0 .  8 6 . 9 4  8 7 . 6 3  Bo .~2  8 3 . 6 3  8 3 . 3 7  B J . 0 9  8 2 . 5 9  1 0 0 . 5 1  
osO0.  8 5 . 6 4  d b . Y l  Ub .04  7 9 . 9 7  8 2 . 6 4  8 2 . 0 4  8 2 . 8 5  9 9 . 4 6  
dO00. ~I.73 ~3.9o 81.59 76.II 79.81 79.91 80.44 96.23 

lOouO. 77.68 79.11 7o.63 73.90 76.15 70.73 7 7 . 2 7  92.17 
12buO. 74.d8 76.oi 74.53 73.55 74.65 75.33 75.75 90.J9 
I~000. 75.93 76.~5 74.46 73.9~ 74.37 75.07 75.12 9U.21 
20000. 73.49 7o.43 74.26 73.47 73.57 7~.36 75.00 89.U9 
2~000. 72.22 75.64 73.0% 71.97 73.03 73.73 74,75 88.98 
31500, 70.00 74.02 71.89 70,02 71,85 71,18 73.42 87.22 
4uO00. 67.72 72.54 70.87 70.84 70.61 72.04 71.96 bb.67 

TOTAL PONERr DB = 1 0 7 . 4 4  
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-n 

? 



0% 
O 

~;'JZZI, E DIA = 2.8" 
b-rkUoUK OLA = 4.U" 
t'bU~ ThPiP6RATUR~,,TOTA5 = 
MIC,UPHON@" i(AD~Ub = 6 FT. 

~"R ~.Q U E,', C Y, H& 

30,  ~5 ,  

5 3 0 , 0  DEG R 

NOZZbE-DIFFU&OR SPACING RATIO = 0.75 
MACH NO. = 1.10 

MIC~OPHUNE ANGbE,DEG 

6U. 75, 90. 

SOUND PUWKR INTENSITY bE#Eb,DB 

1 0 5 ,  1 2 0 .  

TOTAL PuwER,D~ 
( 1 / 3  OCTAVE bAND} 

200 .  7 2 . 1 2  7 2 . 0 4  7 2 . 5 5  7 2 . 3 5  7 1 . 2 4  7 J . o b  7 2 . 6 4  8 7 . 7 2  
250 .  / 3 .Oh  7 2 . 2 2  7 2 . 3 3  7 1 . 6 5  7 1 . 4 6  7 2 . 7 1  70 .81  b 7 . 3 2  
d i S .  7 b . l O  74 .~1  7 3 , 7 7  7 2 . 5 5  7 3 . 1 0  7 2 . 7 u  6 9 . 9 4  bU.60  
4 0 0 .  / b . o 4  7 4 . 6 9  7 4 . 0 o  7 2 . 8 8  7 2 . 8 2  7 2 . 9 8  7 0 . 9 0  8 8 . 7 9  
500 .  7 3 . ~ 8  7 3 . 1 0  7 3 . 4 0  7 2 . 4 5  7 2 . 4 6  7 2 . 8 7  7 2 . 9 5  8 8 . 0 8  
o30 .  73.~7 I Z . 8 4  7 ~ . 2 9  7 2 . J 9  7 3 . 0 6  7 2 . b 8  74 .41  8 d . 0 9  
~00. 73.78 73.~ 72.27 72.7H /1.44 72.00 73.99 87.95 

10~)u. 73.~5 72.33 72.8~ 72.41 71.78 7u.~l 71.59 87.29 
I~0. 74.01 72.8~ 73.J0 72.48 75.12 71.89 71.79 58.17 
IbOd. 7~.o5 7 o . 0 o  75.69 75.73 75.98 75.25 74.02 90.84 
~OU0. 78.3Z 77,71 76.93 7o. 57 7o. d3 75.4o 74.61 91.93 
2500. 8U.,~o 80.49 19. I 3 77.97 79.ob 70. I0 7b.&~ 93.96 
3i~u. @3.05 84.~ 82.73 80.83 82.di 7~.o4 78.12 ~7.29 
4000. 8o. Io ~7.~o ~b. UI 83.76 85.32 51.~7 80.5~ 100.25 
5000. @H.~6 U9.61 87.69 85.93 84.96 U 3 . b l  83.35 1 0 2 . 1 4  
b~O0. 8 u . l l  d g . 4 d  8 7 . u i  85 .87  8 2 . 8 9  d4.oO 83 .61  I U 2 . 0 1  
~000. 8o.5u dd.02 ub.b7 84.55 8U.bO 53.~4 82.58 I00.5~ 

iuou0. 83.2o 84.~9 82.41 81.07 7~.18 uU.8~ ~0.79 ~ 7 . ~ b  
12500. 80.~4 ~1.85 79.84 78.54 7u.99 7u.bl 78.71 94.57 
l ouOO.  7 ~ . u =  8 u . ~ 3  7U.ob  7 7 . 3 5  7 6 . 7 7  11.13 7 7 . 0 0  9 3 . 6 2  
200u0. 7E.60 ~0.27 78.o5 76.98 7~.35 /~.7o 76.58 93.30 
2~000. 77.76 80.08 7~.30 76.73 75.35 76.d2 75.89 92.93 
~1500. 7~.97 79.bI 76.9~ 75.72 74.18 75.2o 74.57 91.98 
40000. 73.49 7~.62 75.97 74.72 7~.8~ 7~.2o 73.3B 91.09 

TOTAb POWER, DB = 1 0 9 . 4 6  
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rlOLZbr. UIA = X.8" 
D l i ' r d b t l K  DIA = 4.0" 
ELu~ Tk,AP[:HATUk£,TUTAb = 
MIC}IOPnUHE RA010~ = b FT. 

5 3 0 . 0  DEG R 

NUZZbE-DZFFUbOR &PACING HATZO = 1 . 0 0  
MACH h u .  = 0 . 7 0  

HICROPHfJhE ANGLE,OEG 

30.  46. 60 .  75. 90 .  lob. 120 .  

FR¢;QLJ~NC ¥, HZ SOIIND PUWER INT6;;SIT¥ LEVEb,DB 

200.  bU.34  0 7 . 7 6  68 .71  6 8 . 8 1  6 9 . 2 0  7 u . 1 3  6 8 , 3 2  
250 .  6 9 . 2 3  6 8 . 1 7  6 6 . 7 6  6 8 . 5 0  6 9 . 2 4  7 0 . 3 2  6~ .21  
315.  7 1 . o o  7 1 . 0 7  7 1 . 9 3  7 1 . 0 0  7 1 . 9 5  7 1 . 9 3  7 0 . 4 3  
400 .  7 3 . 8 3  74.UO 75 .22  7 3 . 7 6  73 .51  7 J . 2 8  7 3 . 1 2  
500 .  75 .62  7 ~ . ~ 1  7 6 . 1 0  7 5 . 3 0  7 5 . 0 8  7 6 . 0 4  7 6 . 0 5  
030. 7 5 . 7 4  74.55 7 4 . 5 o  74.n2" 74.10 76 .21  7 5 . 1 7  
~00. 7 4 . 2 9  72 .9S  72 .77  7 2 . 9 2  73.44 72 .15  7 3 . 4 6  

lO0O. 1~ .30  7 3 . 5 4  7~ .02  7 2 ; 4 9  7 2 . 9 7  72,41 7 3 . 1 5  
1260.  77 .07  7 ~ . b o  7 6 . 5 6  73 .91  7 4 . 0 2  7 ~ . ~ 2  7 3 . 3 5  
JnOo. b i .o9 19 .u~  7 8 . 7 0  7 7 . 1 1  7 6 . 1 0  7 ~ . u 5  7 5 . 4 b  
2uUO. 8 5 . 3 9  8 4 . 2 0  6 2 . 1 8  B1 .07  8 1 . 1 0  7~ .89  7 8 . 8 5  
2~00. 8u.46 87.93 8~.66 84.77 84.19 02.47 81.84 
3150 .  ~0.36 90 .82  6u.O0 8 o . u 2  b S . B l  8 ~ . 0 3  U3 .76  
~000. 89.22 90.29 87.61 86.90 85.60 u~.~U 84.08 
50u(). 84.01 8b.31 64,4~ 82.73 82.20 81.79 81.68 
h3t)O. 71.o5 80.37 78.37 76.84 76.uJ 77.~5 77.81 
~000. 73,02 7~.7~ 73.59 72.54 73.1~ 7~.3~ 75.46 

lOOon. 71.06 74.~5 71.bi 71.10 71.82 73.11 74.33 
I~500. 70.61 7 3 . 7 3  70.64 70.67 71.60 72.54 73.70 
1oU00. 7U.2~ 73.26 70.12 70.56 71.39 72.09 73.33 
20000 .  6 ~ . a 5  7 2 . 3 4  0 9 . 3 5  7 0 . 0 7  7 0 . 8 5  7 1 . ~ 0  7 2 . 7 0  
z ~ u o o .  6 b . 7 5  7 u . 5 9  6 8 . 3 2  0 8 . 6 9  O9.17  6 9 . 9 4  7 0 . 7 4  
31500 .  6 3 . 5 8  o 7 . 9 5  6 6 . 3 4  6 6 . 6 2  6 7 . 1 1  o 7 . 8 3  6 8 . 5 2  
40000. b0.78 ~5.45 64.67 64.73 64.92 65.73 66.56 

TOTAL POWER, DB = 

TOTAL PUW£R,DU 
( 1 / 3  OCTAV~ BAHD) 

8 4 . 1 2  
84 .2U 
e6.6~ 
~9.25 
9 0 . 9 3  
8 9 . 9 7  
8U.12  
b8 .31  
90.19 
9 3 . 1 6  
9 7 . 2 4  

IU0.77 
103.19 
1 0 2 . 8 3  

9 9 . 0 3  
9 3 . 4 0  
8 9 . 7 2  
oB.O7 
6 7 . 4 0  
u 7 . 0 3  
86.29  
8 4 . 7 2  
8 2 . 4 5  
8 0 . 3 2  

1 0 9 . 0 1  
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ilUZZLH DIA = 2.8" 
UI[-r'USI)H DIA = 4.0" 
FLI)~; TEPIH,':~(ATURS,TO'fAL = 
MtC|~UPhON~: RAD1US = 6 ~T. 

5 3 0 . 0  DEG R 

~ilCRUPHONI: ANGLE,DEG 

NOZZbE-DIFFUSOR 
MACH NO. = 0.90 

SPACING RATIO = 1 . 0 0  

~> 
m 
0 
(-) 

:m 
& 
e-, 

crl 

30. 4b.  bU. 75.  90.  105.  120.  

t REOUF:r~C Y, H Z 

200. 70 .29  72.0u 
2~0. 71.57 71 .d3  
J15.  72 .36  73 .88  
~U0. 71.9~ 7J.71 
500. 73.3~ 13.1o 
b3,1. I ~ . 0 2  7~ .39  
800. 75.95 74.06 

1000. 76.3~ 76.51 
1230. 7o.30 77.05 
Int, 0. 8J.19 B0.bl 
2000. 8~.89 d4.22 
z~t;0.  0~.13 87 .d~  
3150. 91.o~ 91.9~ 
~00u. Y3.17 9~.~8 
50U0. 91.~o ~2.94 
0300.  b l . 1 7  8~.H~ 
~uu;,. 81.79 o3.~2 

Ib';OU. 17.~3 ~U.72 
I~3o0. 7 7 . l l  7v.~l 
l~uU0. 77.07 7~.0~ 
~v600. 7b.o3 78 .53  
Z5000. 75.,)U 77.~6 
31500. 72.28 75.~I 
40000. 70.i4 73.40 

bOUND POKER I ~ T ~ I ~ I T Y  bEVES,DB TOTA5 PUWER,De 
{ 1 / 3  UCTAVE BAt¢O) 

69 .08  69 .09  70 .90  7U.62 68 .07  85 .69  
68 .2o  o9 .09  70 .17  70.7U 69 .~6  85 .00  
70 .84  71 .13  71 .75  71.O8 69 .97  87 .26  
7 1 . 5 t  70 .88  71 .86  72 .84  70 .47  87 .49  
72.~9 72.35 72.28 73.26 72.63 88.07 
73.84 74 .77  74 .75  7a .8~ 75.17 89.bb 
74.00 74.65 75.11 73.92 75.74 89.84 
76.04 74.59 74.77 7~.90 75.79 90.31 
76.78 75.93 75.71 73.87 76.17 91.65 
00.17 78.35 77.28 7b.59 7?.57 94.12 
53.25 81.66 80.54 70.97 79.o6 97.42 
50.19 84.65 ~3.04 81.a4 81.37 IU0.54 
90.03 o8.41 ~.59 85.z4 04.49 104.41 
91.39 ~9.o2 d7.78 Ub.73 8&.71 106.02 
90.~ 89.00 87.25 Bb.b6 ~7.21 10~.29 
~b. Ub o5.50  d4 .15  d3 .~3 85 .49  101.o3 
t~2.32 80.67 8u.84 8O.bU 81.98 ~7,15 
7~.~b 77.5~ 76.O2 I ~ , J J  79.02 94.10  
77.10 7o.31 76.00 17.1~ 7U.OZ 92.7J 
77.00 7h. O0 76.20 76.65 77.50 92.45 
7O.83 75.56 7~.99 7o.~ 70.79 92.03 
7b.03 74.68 74.95 75.e8 75.70 91.01 
74.53 73.35 72.96 7~.52 74.17 89.21 
92.97 71.77 70.20 71.7o 7~.76 87.39 

TU~Ab POKER, DB = 111.98  



ilUT..,ZL, K DIA = Z . t I "  
L)l["r'U,.~lJl~, DZA = 4 . 0 "  
t'bU'd Te.HPI:;I'iA'~URE,1U'-rAb = 
/41Ci((JPHOL~ RAuIU,5 =. 6 FT. 

530 .0  DE;G 

NOZ~G~-DIFFU6OE 
~ACH NO. = 1 .10  

6PACING RA~ZO = 1 . 0 0  

~ICROPHO~E ANG~£,DEG 

30.  45.  60.  75 .  90.  105 .  120.  

FREOUEtICYwHZ SOUND POW~R INTEN6ITY bEVED,DB ~OTAb POwER,Db 
( 1 / 3  OCTAV~ ~AND) 

200. 7Z .12  72 .65  72 .25  7 2 . 6 5  72 .54  71.2U 71 .22  B7.41 
250.  73 .25  72 .54  72 .68  7 1 . 9 4  72 .68  72 .67  7 1 . 8 6  U7.69 
315.  7 5 . n 5  75 .00  7 4 . 0 6  7 3 . 5 8  74 .48  7 4 . 2 5  73 .09  89 .54 ,  
~00.  75 .77  74 .~3  74 .93  73 .b7  74 .82  7 4 . b l  7 3 . 6 6  89.B1 
500. 75 .05  7~ .30  7 4 . 8 4  73 .81  74 .27  7 5 . 0 0  74 .83  89 .69  
~30.  75 .6o  7~ .67  74 .70  7 4 . 2 4  74 .9~  74 .93  7 5 . 9 9  90 .07  
b u t .  70 .74  74 .74  75 .12  74 .48  75 .58  73 .97  76 .00  90 .08  

1~00.  77 .10  7~ .7o  75.D8 75 .61  74 .90  7~ .90  7~ .99  90 .51  
1258o 78 ,04  77 .09  75 .48  76.O2 75 .43  75 .54  74 .1d  91 .~6  
lbOU. 81 .33  8~ .59  79 .77  79 .78  7~ .63  75oo5 77 .19  94 .82  
~000.  e4 .88  u~ .29  ~2 .80  52 .o6  81 .14  79 .73  79 .62  97 .59  
2500.  bT.bO 87.'1Z 85 .76  U4.14 83 .13  U l . 2 4  B0.83 100.27 
~150.  90 .76  91 .85  59 .37  57 .43  86 .20  U4.~O 83 .14  103 .92  
4000.  9 3 . o l  ~4 .o5  ~1 .51  89 .77  68 .39  ~7 .71  8o .78  106 .58  
5000.  9 4 . 0 4  94 .5~  9 2 . 7 6  9 0 . 1 4  88 .85  BU.02 87 .94  105 .89  
6300.  91 .10  92 .~3  90 .58  8 7 . 8 4  87 .02  B b . b 2  ~7 .24  104 .59  
dO00. ~ ) . 7 7  59 .5o  ~5 .99  8 4 . 9 0  84 .88  84 .52  85 .29  101 .84  

1 0 0 0 0 .  b S . Z l  u5 .94  82 .22  8 1 . 5 9  U2.03 8~ .03  82 .12  98 .58  
12500.  8 3 . o l  u3 .32  b0 .74  7 9 . 9 8  80 .33  BO.IU 7 9 . 8 4  96 .53  
l b 0 0 0 .  82 .70  8 2 . v 4  80 .85  79 .72  79 .90  7 9 . 5 4  76 .77  9b .10  
20000.  81 .47  82 .95  81 .27  79 .58  79 .66  7~ .77  78 .28  95 .89  
25000.  UU.O0 U2.63 80 .94  78 .87  78 .79  7 7 . U l  77 .59  95 .2B 
31500.  78 .~1  b l . 0 3  79 .52  77 .58  77 .41  7o .15  76 .58  93 .77  
4~000.  75 .77  79 .70  7 7 . 8 5  7 7 . 5 8  75 .58  74 .81  75 .00  9 2 . 5 8  

TOTAb POw£R~ Db = 113 .40  

m 
t~ 

do 
o 

o l  



IILJZZb~. DZA : 2.8" 
OIb'FIJ,~O~i bZA = 4.0" 
f'ou~,} TcHPk:HAIURE,¢OTA~ : 
~,I[CROPHO;~r., RAuIU,.5 = b f T .  

5 3 0 . 0  DEG H 

MICROPHONE ANGLE,DEG 

NUZZbE-D1FFU60R 
~ACH ~O. = 0 . 7 0  

6PACING RATIO = 1 . 2 5  
3> 
m 
O 
O 

-n 

~o 
o 

o~ 

G~ 
4= 

kECliJP+i+ C Y, MZ 

30. 45° o0 .  

SOUND POWEr 

75 .  

INTENSZTY 

90° 

bEVEL,D8 

I 0 ~ .  120 .  

¢UTAb POkER,DB 
( 1 / 3  OCTAVE BAND) 

2UO. 6 d . 4 8  6 8 . 7 5  6V .56  6 9 . 0 7  69o64  o 8 . 9 2  6 8 . 7 9  8 4 . 1 2  
2~0o b 9 . 8 4  bU.o9  08°96  6 9 . 7 3  6 9 . 5 3  o ~ . ~ 8  09o62 0 4 . 5 7  
315.  13 .05  7 0 . 8 0  7 1 . 4 6  7 1 . 8 4  70°95  71 .32  7 0 . 4 0  8 6 . 5 u  
40|). 73.~b 72.77 7~.19 73.45 72.38 73.19 72.76 ~.26 
~00. io.3b 7~.82 7o.19 7b. O0. 74.88 75.03 70.52 91.03 
oJO.  7 8 . 2 9  7 7 . 2 3  7 h . 5 s  7 7 . 2 3  7 6 . 3 0  7~.Od 7 7 . 2 9  9 1 . 9 2  
~00.  7 0 . 7 2  I o . 7 2  7 5 . b o  7 5 . 8 0  7 5 . 7 5  7 2 . 9 0  7 5 . 3 4  9U.77  

iO00 .  77 .51  7 7 . 9 s  77 .21  7 6 ; 2 0  7 5 . 5 9  7 ~ . 0 o  7 4 . 5 9  9 1 . 5 5  
12~0.  b t . L 9  8U.99  8 0 . 0 8  7 5 . 9 5  7 7 . 3 3  7 o . 1 9  7 6 . 5 1  9 4 . 3 2  
l oO0 .  b b . 7 o  ob .  UO 8 J . b b  8 2 . 7 1  8 0 . 0 2  19 .~8  7 9 . 9 6  9 8 . 1 0  
2000. vO.20 89.65 88.51 87.04 84.67 u~.60 83.65 102.b0 
2500.  9 4 . 1 7  9 3 . 6 0  9 1 . 7 0  9 0 . o l  8 7 . 9 3  d l . 4 4  86°20  1 0 0 . 3 ~  
3150o 9 ~ . ~ 3  9 5 . 4 ~  92.o'1 9 1 . 0 1  8 8 . 8 5  84 .37  U7 .30  1 0 7 . 0 2  
40uo .  9 2 . 5 7  9 3 . 6 0  90 .9U ~8.G8 Ud.24  8 7 . 5 o  d o . 7 4  105 .81  
~U00. ~ 6 . 3 5  d8°01 8 6 . 3 0  8 4 . 5 3  d 4 . 3 3  83 .21  8 3 . 7 7  100o02 
u300o d u . 3 2  ~ z . 4 7  0 0 . 9 2  7 9 . 6 7  7 8 . 9 0  7d.oO 7 9 . 1 4  9 0 . 5 6  
, 0 0 0 .  75 .19  I / . v o  7 0 . 0 4  7 5 . 3 2  7 5 . 0 5  7 o . 5 3  7 0 . 0 5  9 1 . 4 0  

lO,}O0. 7 2 . 9 3  7 5 . b o  73 .~6  7 3 . 1 2  7 3 . ~ 3  7 J . 7 2  7 5 . 1 6  8 9 . J 7  
12500° 72.~0 7~.80 72.78 72.~5 72.63 72.98 74.54 88.58 
I~000. 71o95 7~.6U 72.73 72.22 72.40 72.9~ 73o8~ 80.35 
2uuO0. 7 0 . 0 4  7 3 . ~ 2  7 1 . 8 0  7 1 . 7 3  7 1 . 7 3  7 2 . 0 0  7 3 . 0 4  e7 .61  
20000 .  0 8 . 3 o  7 1 . 6 2  7 0 . 2 9  7 0 . 2 3  7 0 . 1 7  7 0 . 7 8  71o02 U5.85  
31500 .  0 5 . 5 3  6 8 . d u  6 8 . 3 4  6 8 . 4 2  6 8 . 1 0  6 8 . 5 9  6 8 ° 5 6  8 3 . 6 0  
40000. 0 2 . 7 6  bb.bO 60 .71  6 6 . 5 4  0 6 . 6 0  0 6 . 8 4  66o60 8 1 . 7 0  

TOTAb POWERe DB = 1 1 2 . 8 7  



O~ 

NUZZuE DZA = 2 . 8 "  
DIFFOSOH DIA = 4 . 0 "  
FbU~ T~HPERATOdE,TOTAb = 

FR£QUENC~,HZ 

3 0 .  4 5 .  

5 3 0 , 0  D~G R 

NOZZb~-DIFFU&OR 
HACH Nu.  = 0 . 9 0  

6PACZNG RA~ZO = 1 . 2 5  

HIC~OPHUNE ANG~E,DEG 

60 .  75 .  90 .  

6OU/JD PUW6d 1NCENSZT¥ bEVEb,DB 

105 .  120 ,  

TOTkb POwEH,DB 
( 1 / 3  OCTAVE bAND) 

2 0 0 .  7 0 . 0 4  7 0 . 7 1  7 0 . 7 1  6 9 . 3 0  7 0 . 3 4  0 ~ . 6 0  7 0 . 3 8  6 5 . 2 8  
2bU. 70 .11  6 9 . 9 2  7 0 . 4 3  b 8 . 6 7  7 0 . 1 5  o 9 . ~ 8  7 1 . 2 8  0 4 . 9 2  
315. 72.67 71.41 71.04 70.33 70.59 7U.bd 70.84 d6.14 
~00.  12 .88  11.77 7 2 . 1 6  7 0 . 5 9  7 0 . 2 7  7 1 . 5 0  7 1 . 1 0  Ub .59  
~90 .  7 J . 4 7  7 2 . ~ 4  7 2 . 2 0  7 2 . 1 9  7 1 . 4 7  7 2 . 8 3  7 2 . 7 6  8 7 . 6 3  
o30 .  7 0 . 0 9  7 ~ , 2 0  7 3 . 6 3  7 4 . 9 3  7 4 . 0 7  7 4 . 3 5  7 ~ . 0 7  8 9 . 9 1  
800 .  7 7 . ~ 4  7 o . 6 ~  7 5 . 8 9  7 6 . 3 4  7 5 . 4 6  7 ~ . 6 4  7 6 . 2 7  9 1 . 2 0  

1000 .  7 9 . 8 7  7o .31  7 7 . d 4  7 7 . b l  7 6 . b 0  7 ~ . 4 9  7 6 . 2 8  9 ~ . 6 2  
1250.  o J . 1 2  8 1 . 5 ~  8U.60  7 9 . 0 8  7H.OU 7 1 . Z o  7 7 . 2 4  9 4 . 9 b  
1~00 .  8 o , ~ 2  d ~ . l l  d 3 . 6 8  ~2 .21  8 1 . 0 4  7 ~ . 9 9  7 9 . h o  9 d . 2 ~  
2, )00.  9 0 . J ~  d 9 . 2 1  6 7 . 1 0  0 6 . 2 8  8 4 . 9 1  U3 .b~  8 3 . 3 6  1 0 2 . 1 4  
~ 0 0 .  9 3 . ~ 0  9 2 . 9 2  9 0 . 8 8  ~ 9 . 2 2  8 7 . 1 9  d o . 4 0  8 6 . 2 3  1 u 5 . 4 4  
J 1 5 0 .  9 o . 0 2  ~ 6 . 8 3  9 4 . 1 0  9 2 . 0 9  89.79 8 ~ . 1 9  8 ~ . 2 9  1 0 8 . 7 6  
qO00. 97.30 98.19 95.47 93.94 91.24 9u.72 9 0 . 6 9  110.21 
5*JOu. 9 5 . 1 0  9 5 . ~ 2  9 3 . 3 5  9 1 . 9 1  89 .91  89 .~1  8 9 . 7 5  1 0 8 . 1 4  
0300 .  bg.0U 9 0 . b ~  bb.b2 8 7 . 7 2  8 6 . q d  Ub.77  06 .51  1 0 3 . 6 8  
o000 .  6 4 . 4 =  ~ o . b d  D4.60  8 3 . 5 2  8 3 . 1 1  0 3 . 2 1  8 3 . 6 5  9 9 . 7 8  

lO00O.  ~J .O4 8 3 . J 6  8 0 . 1 0  7 9 . 9 7  8 0 . 3 2  0 0 . 7 3  ~ 1 . 0 5  90 .51  
I X S g u .  ~ 0 . 2 3  8 1 . 6 0  7 9 . 5 2  7 8 . 7 7  7 8 . 5 4  7 9 . 4 6  7 9 . 5 9  9 5 . 0 9  
l h 3 0 0 .  7~.~7 0 1 . 6 2  7 9 . 2 ~  7 8 . 0 5  7 8 . 2 8  7 8 . 6 3  78 .71  9 4 . 7 5  
2uUO0. 7V .12  0 1 . 2 4  79 .10  7 8 . 2 7  7 7 . 9 6  7 7 . 9 9  7 7 . 8 9  ~ 4 , 3 5  
zbOUO. 7 7 . 3 0  8 0 . 0 1  7 7 . 9 2  7 7 . 1 3  76 .81  7 0 . 7 1  7 0 . 6 2  9 ~ . 1 3  
J l ~ 0 0 .  7~ .32  7 7 . 8 2  7 6 . 2 5  7 5 . 5 5  7 4 . 8 4  7 4 . 7 4  7 4 . 2 8  9 1 . 1 1  
4 0 0 0 0 .  7 1 . 6 7  7 5 . 6 4  7 4 . 6 3  7 3 . 7 1  7 3 . 0 6  7 2 . 7 0  7 2 . 8 8  ~ 9 . 1 4  

TOTAL POWER, DB = 1 1 5 . 6 0  

m 
0 

.n  

~o 
o 
L,, 
o i  



hO&/l,. DIA = 2.t~" 
DLrFUSOH L~TA = ~.0" 
F~Ow I'e.,iPERAiUrcr~,TOTAL = 
r4LCRUP.UrlE RADIUS = o FT. 

530.0 D~G R 

MICRUPHUN~ A~GS~,DEG 

NOZZLh-OI6FUSOR 
MAC. NO. = 1.10 

SPACING RATIO = 1 .25  
>. 
m 
0 
0 

o 

o l  

30. 45. 60.  75. 90.  105.  120. 

FREuUKNCY,HZ 80UND POWER INTENSITY bE%EL,DB TOTAb PU~ER,D8 
( 1 / 3  OCTAVE dA~U) 

OX 
Ox 

200. 73.10 72.3~ 
250. 7~.12 7~.72 
31~. 7~.21 74.o9 
400. 74.86 75.01 
~()0. 73.89 7%.71 
o3O. 7~.71 7~.o0 
mob. 77.27 77.20 

1900. 7~.05 7~.05 
1250. 82.29  81.2~ 
1600. bb.50  d~.91 
2 0 0 0 .  90.2u 8~.73 
~ 5 0 0 .  9 3 . 2 9  9 2 . 9 2  
3 1 5 0 .  95.99 97.12 
4000.  ~7.o2 9~.55  
5000.  9 0 . 9 0  9 7 . J ~  
b3UO. ~J.b2 95.19 
o000.  90.15 92.33  

10')00. u7.J~ 8~.~9 
l z a 0 0 .  86 .od  ~7.~o 
1 o 0 0 0 .  ~ O . ~  67 .22  
2uuO0. b ~ . ~  8o .7~ 
2 5 0 0 0 .  6 3 . 9 0  O~.7U 
31500. 81.15 83.70 
~0000. 78.73 61.42 

71.99 72.70 71.48 73°06 72.84 87.73 
72.10 71.98 71.90 73.42 72.2J 88.14 
74.73 73.03 73.01 14.~8 71.75 89.32 
7~.92 73.13 72.98 73.82 71.97 ~9.20 
7~.bI 74.13 73.20 73.61 73.85 89.30 
Ib.18 75.88 74.50 7,i.oO 74.78 9U.45 
76.38 78.24 7o./b 7~.52 75.8? 91.50 
75.49 77.42 76.86 7b.19 75.33 9~.~0 
81.I0 79.42 78.16 i ~ . 7 b  78.25 94.86 
84.79 83.15 81.78 8u.bi 80.92 98.o7 
88.23 8o.62  84.78 8J.70 83.81 142.18 
91.08 89.45 M7.1b 8o.61 ~5.75 I05.50 
94.65 92.73 90.bU o9.95 89.91 109.18 
90.OD 94 .29  92 .44  91.~1 91 .o9  110.72  
95 .42  93 .b8  92.41 9 ~ . 4 9  90 .99  109.93  
9 2 . 9 4  9 1 . 5 3  8 8 . 2 8  9 0 . 3 2  8 9 . 8 1  1 0 7 . 7 9  
89./1 89.13 85.51 87.76 87.93  104.87 
67 .23  86 .03  83.~1 o5 .20  85 .80  l u 2 . 2 4  
eb.o~ 84.38 82.h5 82.u9 83.34 100.33 
85.1% 53 .05  ~2 .04  UL.36 82 .16  ~9 .92  
8~.95 U2.99 80.87 81.04 81.24 99.33 
83.75 81.89 78.74 79.77 79.55 98.04 
81.97 78.47 77.11 77.8% 77.60 95.79 
80.39 79.34 78.04 7o.49 76.17 94.51 

TOTAL PUaER, D6 = 117 .16  



NOZZbE D1A = 2 .8 "  
DZFFUSOR DIA = 4 .0 "  
FbOH TEMPERATUREwTOTAb = 
HICROPHONE RADIUS = 6 FT. 

5 3 0 . 0  DEG R 

NOZZb~-DZFFU6OR 6PACIbG RAT10 = 1.50 
MACH NO. = 0.70 

HICROPHO[;E ANGbE, DEG 

30.  45 .  60 .  75 .  90 ,  105 .  120 .  

FREQUEI4CYwHZ 6OUND POWER INTENSITY LEVEbeDB TOTAb PUHER.DB 
(113 OCTAVE BAND) 

- ,3  

200. 68.38 68.65 69.43 70.24 69.78 88.35 71.74 84.60 
250. 70.27 70.15 68.78 67.59 67.13 69.38 75.99 65.06 
315. 74.26 72.86 71.23 72,35 72.79 74.~1 72.85 ~8.28 
400. 75,00 74.94 74.44 75.00 75.19 76.04 74,16 90.35 
500. 77.72 77.39 79.92 77.84 75.93 77o71 78.20 93.04 
630. 78.40 78,89 76.86 76.34 77.44 78.87 76.60 92 .45  
800. 80.93 79.44 79.06 78.67 77.66 7b.0b 76.38 93.50 

1000. 84.72 83.42 82.71 81.90 79.43 79.15 77.16 96.99 
1250. 89.16 87.41 87.06 85.70 85.66 U2.73 82.32 101.20 
1600. 94.29 92.85 91.35 89.56 86.98 88.68 86.68 105.58 
2000. 107.87 103.32 106.22 102.49 97.18 97.25 97.47 117.94 
2500. 100.03 99.41 96.37 93.33 92.93 92.72 93.00 111.42 
3150. 96.65 96.59 95.02 92.9H 91.82 91.65 90.69 109.3~ 
4000. 92.51 92.87 91.07 88.99 8~o40 ~7.31 87.36 105.50 
5000. 85.25 86.74 85.15 83.33 83.38 b l . 9 6  ~2.12 99.59 
6300. 77.23 79.47 78.42 76.60 76.64 70.92 77.45 92.94 
8000. 75.88 78.87 77.00 75.61 76.10 76.36 77.05 92.17 

10000. 74.40 77.50 75.26 74.43 74.98 75.54 76.01 90.94 
12500. 74.19 76.59 74.86 74.01 74.32 74.88 75.29 90.27 
16000. 73.99 76.18 74.40 73.34 74.35 74.18 74.75 89.80 
20000. 71.56 74.38 73.49 72.61 73.17 73.$6 73.84 88.61 
25000. 69.25 73.14 71.43 70.91 71.86 72.51 71.78 87.18 
31500. 66.89 70.57 69.96 69.03 69.54 70.22 70.17 85.01 
4 0 0 0 0 .  63.82 67.62 67.08 67.28 67,14 67.42 68.05 82.45 

TOTAb POHERw DB = 119,84 

i l l  
O (.~ 

-n  

do 
?. 
ol  



,~t:ZZbE DIA = 2.8" 

El.,ui,: 'i'h~,=PEKa'I'u~:'-,~OTAb = 
~11CI~uPNI)~'~E, h~DIU,5 = o ET.  

5 3 0 . 0  DEG k 

~ICkOPHUNE AI~GLE, DEG 

NOZZb~-Ult 'FUSOR 
NACH bO. = 0 . 9 0  

6PACZNG RATIO = 1 . 5 0  
m 
O 
c) 

do 
o 
oi 

30.  35. bU. 75. 90. 105. 120. 

F~EuUE;~C~,.HZ ,SOUND PtJ~.ER iWrEN~ITY bEVEL,DB TOTAb POhEk,DB 
( 1 / 3  OCTAVE BAND} 

O0 

2O0. 7U.4U 7U.71 7 2 . 6 4  7 0 . 5 9  7 2 . 2 3  7 0 . 1 4  6 9 . 6 2  8 6 . 1 3  
250 .  70 .~3  7 0 . 9 5  7 1 . 7 6  7 1 . 3 9  7 2 . 8 6  6 9 . 9 ~  6 9 . 9 5  8 6 . 3 5  
31~.  12.7~ 7 1 . 9 /  7 3 . ] 9  7 2 . 2 5  7 3 . 9 9  7 2 . 2 0  7 0 . 8 0  6 7 . 9 0  
, iuO. 7~ .97  7 3 . b 5  7 3 . ~  7 3 . 4 2  7 2 . 5 2  7 J . # 5  72°02  UU.51 
300 .  74 .12  7 4 . 8 4  75 .31  74 .~7  7 4 . 1 7  7 4 . 7 0  7 4 . 8 4  6 9 . 8 8  
h~O. 77 .11  7U.20  76 .97  7 6 . 0 9  7 7 . 2 1  7 6 . 3 ~  7 0 . 4 4  9 2 . 1 d  
h0u .  b 0 . 7 ~  8 6 . 2 3  7 9 . 4 0  7 8 . 2 3  7 8 . 9 3  7 7 . 7 u  7 7 . 5 4  9 4 . 1 9  

lqUOo 03 .~0  o 3 . 1 ~  U2.02  b 0 . 9 3  80 .U6 7 9 . ~ u  7 8 . 6 4  96060 
12~0.  87 .~1  U7.39  8 6 . 2 2  8 4 . 5 2  9 2 . 8 5  d k . 3 7  8 1 . b 4  100 .41  
1o00. ~l.~b 91,62 90,11 ub.12 86.99 u5,69 84,91 104.2o 
200U. #6 .59  9 5 . 5 e  9~ .07  9 2 . 1 6  9 1 . 1 2  8 ~ . 5 3  8 9 . 1 8  1 0 6 . 4 0  
2500 .  9 9 . 4 o  ~ 8 . 3 7  96 .U8 9 4 . 0 9  9 3 . 4 6  9 1 . 9 5  9 1 . 6 1  1 1 0 . 9 9  
3150 .  1 O v . l O  IUU.O5 9 7 . b 4  9 5 . b 3  9 4 . 1 5  9 3 . 3 o  9 2 . 5 8  1 1 2 . 5 8  
4(~Ot). 9 8 . 0 ~  ~ . 9 3  9 b . ~ 5  9 4 . 7 3  9 3 . 8 3  ~2.92 9 1 . 9 6  1 1 1 . 7 5  
5000 .  9 ~ . b l  9 0 o I ~  9 3 . 7 3  9 1 . b b  9 1 . 0 8  9 0 . 1 3  6 9 . 9 5  1U8.38  
u300 .  ~b .91  ~Oo7U UH.7? 8 7 . 1 0  8 7 . 1 2  86o24 8 6 , 9 0  1 0 4 . 5 1  
bO00. b~ .~1  d b . 9 2  85 .41  8 3 . 4 4  8 3 . 5 4  8 3 . ~ 8  84 .51  9 9 . 9 7  

IuO,J0.  61 .67  o ~ . ~ 5  b 3 . 0 0  ~1 .b7  ~ 1 . 7 5  ~ . 0 4  ~ 2 . 4 2  9 8 . 1 7  
~ 2 ~ u .  u 1 . ~ 2  8 3 . ~ 2  G2.19 GO.bU U0.91 8 0 . 9 0  B1 .03  9 7 . 0 J  
16000, 61,10 03,30 82,20 e0,42 80,46 b0,27 80,16 96.66 
20000. 79.03 82.3d 81.51 79.e2 79.Ul 79.46 79.16 95082 
2 5 0 0 0 .  ) 7 . 5 4  u 0 ° 9 o  8 0 . 1 2  7 8 . 3 8  78°34  7 U . l U  77o91 94.39 
4 1 5 0 0 .  7 5 . 1 3  7 9 . 0 2  7 8 . 7 3  7 o . 7 0  7 6 . 8 6  7 0 . 3 4  7 6 . 1 4  9 2 . 6 3  
4 0 0 0 0 .  7 1 . 9 5  7o .9U 7 6 . 8 3  7 5 . 0 8  7 5 . 7 0  7 4 . 8 7  7 4 . 7 6  9 0 . 8 6  

TOTAb POKER, DB = 1 1 8 . 4 7  



~O%~L~, DIA : 2.8" 
| ; l r l "UodE DIA : 4.0" 
Fl~dil TLhPE~A'[UkE,Tt~TAL : 
NJLCt(UPitui~L ~AL)ZU~ = 6 FT.  

5 3 0 . 0  DEG R 

NOZZbL-DIFFUSOR 6PACING RATZO = 1.50 
~ACB ~U. = 1 . 1 0  

~ICROPHOHE ANGLE,OEG 

3U. 45. 60 .  75. 90. 105. 120. 

Fh~OUENC¥,dZ ~OU~I) POWLR Ir~T~IT¥ LEVEL,DB TOTAL PO~ER,Db 
( 1 / 3  OCTAVE BAND) 

2O0. 7 3 . 4 0  7 4 . 0 8  72 .91  7 2 . 8 9  7 1 . 7 7  7 1 . 3 0  7 1 . 5 2  8 7 . 9 4  
250 .  7 4 . 9 9  l b . 0 1  7 2 . 9 0  7 2 . 8 0  7 3 . 2 9  7 2 . 0 3  71 .bO 8 8 . 6 0  
315 .  7 b . 2 8  7 5 . 3 0  7 5 , 6 4  7 4 . 2 9  7 5 . b 7  7 3 . e 9  7 2 . 9 0  8 9 . 9 3  
qOu. 7bo73 75.40 75.95 75.47 75.17 73.~5 73.17 90.34 
500. 75.74 75.13 7b.25 75.70 75.22 75.0~ 75.94 90.93 
b30 .  7 o . 2 1  7 1 . 9 3  7 7 . 2 7  7 7 . 0 0  7~ .92  7 b . 1 2  7 7 . b 8  92.39 
0(70. o 0 . 7 0  7 9 . 7 1  7 9 o ~  7 9 . 1 3  7 8 . 1 8  77 .07  7 7 . 4 4  94 .21  

1000 .  ~I.02 62.~ 82.04 81.52 79.~3 75.77 78.67 9~.47 
i250. ~7.79 80.33 85.98 8,i. I0 81.98 el.U~ 80.54 99.70 
loUu. 92.01 91.15 89.92 b7.83 86.17 d~.74 84.70 103.94 
z0UU. 95.98 95.00 9~.91 90.85 d9.~3 ~.00 88.17 107.46 
2500. 90.78 97.90 ~5o32 93.11 91.75 90.76 90.29 110.12 
~Jb~. 1 0 0 . 4 5  1U0049 97.48 ~b.06 93.77 9z.4% 92.28 I12.34 
4000. Ib l .U9 IOI .7J 97.9~ 96.11 95.29 93.54 93.64 113.41 
o000 .  9U.q2 99.80 96 .51  94.,,8 9J.74 9~.80 9 3 . 3 4  1 1 1 . 6 9  
b3n0. 93.6~ 90.00 93.07 91.33 90.28 90.7~ 90.74 108.18 
8000. 90.~9 93.2~ 90.25 87.92 57.27 bd.46 88.09 105.35 

luO00, bb.b5 91.0~ 88.02 d5.98 85.98 ~6.31 86.U0 IOJ.27 
lZSO0.  8 7 . 9 2  d 9 . 7 ~  8 b . ~ l  ~ 5 . 1 8  8 4 . 6 2  0 4 . 3 b  8 3 . 6 5  1 0 1 . 9 8  
l b 0 0 0 .  8 7 . 8 0  Hg.U7 b b . 6 7  BS.U2 ~ 4 . 2 2  8 ~ . ~ 3  H2 .85  1 0 1 . 4 6  
20U00. 8b. Zl 85.O9 8h.lb 84.74 83.57 U2.37 81.72 100.O3 
LbO0b. 53.8o 87.37 83.00 83.43 82.~7 81.25 80.34 9~.57 
31500. H2.01 85.94 82.98 82.00 80.92 79.60 78.38 98.01 
qOOOO. 7 9 . ~ 7  8 ~ . 1 2  8 1 . 3 0  8 0 . 5 0  7 9 . 6 3  7 7 . 9 9  7 6 . 6 8  9 6 . 2 9  

TOTAL POWER, DB = 119.67 

m 
O 
C~ 

O 

oI 



NOZZLE DIA = 2.8" 
DIFFUSOR DIA = 4.0" 
FLOW TEMPERATURE, TOTAL = 
MICROPHONE RADIUS = 6 FT. 

1210.0 DEG R 

MICROPHONE ANGLE, DEG 

~ Z ~ b ~ - U I F F U S U R  
M~C~ ~ u .  = O . 7 U  

5PACING k A ' l l O  = 0.¢)0 

30. 45. h u .  7b .  ~.) .  l u b .  1 2 u ,  

FREQUENCY, HZ SOUND POWER INTENSITY LEVEL, DB TU l ' , b  PU,.F,~,, d~ 
( 1 t 3  UCLAVE, ~A,,o} 

"-3 
O 

200. 68.94 70.58 7~ .  ~,1 7 1 . 2 4  1 ~ . o 3  7 1 . b b  b g . u g  b o . 2 d  
250. 69.30 70.40 ) 1 .  ~3 7 ~ . J 2  I1 .(JO 71 . ~ 4  7 0 . 3 7  o o . 2 7  
315. 72.45 71.88 ~ . 3 H  7 z . ' / ~  7 3 . 1 6  "/.~. lO 7 1 . 7 4  o 7 . 7 9  
400. 73.13 74.11 7.~. 17 7 3 . 1 ~  7b. [4 7 ~.bV "13. ! I ~ .  Io 
500. 72.42 74.70 "1',. , u  7~,. J t) 7 o .  O4 1•. =~ 7 5 . 3 7  9 u .  ~9 
630. 74.05 74.34 7 r , . e -  7~ .V7 7 7 . u h  / ! . 7 0  7 b .  BU ~ t . ~ 7  
800. 74.48 74.10 "; ~ .  b.* 7 7 .  I,,i ~ 7 . 2 ~  l b .  19 "lb.f)7 9/1.4b 

1000. 73.51 72.09 7, , ,  bh 7~ ,  12 7 5 . 3 ~  73 .  db 7 b .  l 0  b~ .  1 2 
1250. 72.36 71.47 7 ~ . b J  71 .,~1 " lg .  7b I J .  J~O 7 3 . 9 4  ~ 7 . o v  
1600. 71.71 71.61 7] .~1  i b . b 3  7 1 . 5 0  "1,~. UU 7 3 . b b  b'~ .Oh 
2000. 72.45 72.64 "1 ~.. s ~ I 0..~ L~ 71 . , 3  7. t .  u 7 7 b , 6 o  b l  .o . t  
2500. 74.52 74.31 "t ~.  bt, I1 .'16 7 2 .  ~3 "1,~. 47 I o . ~ !  0~ .bO 
3150. 74.38 74.57 I ~ .  ,).-) 7 0 .  ,~,~ 7 1 . . t 9  7.t. 10 7 o . 6 3  ut3. bb 
4000. 73.92 75.54 / , , . s ~  - / u . b l  7 0 .  ~5 l z .  lO 7 b .  1~ o8.b,~ 
5000. 72.70 76.70 7,~. ,~7 iO.  uS i 0 . 7 1  7~ .  2,~ 7 5 .  ,~3 b o .  ~ 
6300. 70.60 76.46 7 ~. bn r ~ .  ,~1 t,'~. 88 71 .t~H 75 .  ~1 ¢sb. ,sE 
8000. 69.63 75.53 / • .  ,~ 3 ~7 .  b7 b 9 .  , ~  "i ] . .  ~7 7 5 . 5 7  o ~ .  ~ 2 

10000. 68.80 72.18 7 ~ . ~ 9  n / . u  1 , 9 . 2 0  "~z.u3 7 b . ~ 1  d , . 6 ~  
12500. 67.01 69.47 I j . , ~ 2  on.!$1 ~)9.14 "i2.,f,9 7,~.B9 o o . 0 1  
16000. 65.16 68.22 "l.~. ~o 6 r , .  39 0 9 .  I)u 7.~.  19  "14 .7~  o o .  uo 
20000. 62.74 66.84 / ~ .  4~, ~ .  u3 b ~ .  09 7 ~ • bd 7 ,~. 5u o ~.  ,~'/ 
25000. 60.88 65.91 "~u. b~ ( ,b.  i x  o 9 . ~  "1,~. ~ 1 13.  t.16 o b . b ~  
31500. 59.60 65.99 o'~. , ~  h b .  3b o 9 ,  n t  7.~,  ~9 7 ~ ,  22  ~ b ,  ,,~ 
40000. 58.38 65.81 ~ o .  u'l b,~. 29 0 9 . 4 9  1 ~,  11 7 3 ,  b 1 o~ .  b ,  



[~IJ~,.Z|,rl OIA : 2.8" 
l, lrrLJLOk DIA = ~.0" 
~[,t~W Yr.t~PEKATURL,TOTAb : 
M~C~UP,U,~E ,(AUlU,~ = o FT. 

1210.0 DKG R 

NOZZLE-D IFFUSOR SPACING RATIO = 0 . 0 0  
MACH NO. = 0 . 9 0  

MICROPHONE ANGLE,DEG 

30.  45 .  o0 .  75 .  90 .  105 .  120 .  

I~'~£,UiJ ~lJ C ¥, ttZ 6uUrJu POdEH INTEt{SITI bEVEb,DB TOTAL POWER,DB 
( 1 / 3  OC£AVK SAND) 

. . I  

200.  7 u . 7 0  7OoOJ 7 1 . 7 5  6 9 . 7 3  6 9 . 3 6  7 0 . 8 1  6 8 . 0 1  8 5 . 6 9  
250 .  7 0 . 0 5  7 0 . 2 2  71 .01  7 0 . 0 1  6 9 . 2 3  o ~ . 9 2  6 7 . 2 6  8 5 . 2 1  
3 1 5 .  7 ~ . ~ 3  7 1 . 1 3  7 1 . 8 6  7 1 . 8 8  7 0 . 2 4  7 0 . 1 7  6 8 ° 5 4  ~ 6 . 2 9  
~ 0 0 .  1 3 . 3 3  1 2 . 1 8  7 2 . 5 2  7 2 . 1 0  7 1 . 0 7  7 1 . 2 5  7 0 . 2 0  8 7 . 0 7  
5 0 0 .  7 1 . 5 0  7 0 . 3 1  7 0 . 8 4  7 0 . 9 2  6 q . 9 9  7 1 . 7 5  7 0 , 4 6  8 o . 1 0  
6 J 0 .  7 1 . 2 ~  0 9 . ~ 2  7 0 . 8 6  7 1 . 0 8  o 9 . 9 9  7 2 . 4 4  7 1 . 4 2  8 6 . 2 3  
dO0. 7 1 . 5 ~  7 0 . 8 8  7 1 . 3 9  7 l . d O  7 2 . 7 2  7 2 . 3 d  7 3 . 2 1  0 7 . 0 9  

1 0 0 0 .  7 2 . 1 ~  7 0 . 6 o  7 1 . 0 7  7 1 . 9 0  7 2 . 9 1  7 1 . 9 3  7 3 . 4 1  8 7 . 0 7  
1250. 71.5, 69.93 70.50 71.10 71.13 71.o7 71.84 8O.21 
Io00. / 0 . 4 7  70.7J 5 9 . 6 3  70.75 70.50 I ~ . 0 ~  7 1 . 4 1  86.85 
2u00. 72.53 72.~0 72.70 71.92 72.47 76.03 74.52 68.41 
2~00. 7].62 73.19 72.79 73.02 73.35 75.28 7o.37 89.12 
3150. 72.47 73.29 72.10 72.67 72.78 73.28 76.57 88.95 
4000. 7,.0~ 72.94 72.40 71.88 72.08 75.40 77.15 88.77 
bU00. 70.~ 7J.I0 72.bi 71.97 72.34 73.78 7b.60 88.90 
~tJo. 70.~7 73.~5 73.06 72.44 72.55 I~.27 76.92 88.98 
dO0(J, o9.81 72.91 72.06 71.59 72.34 7~.44 7o.56 88.35 

lOuu0, o o . o O  70.41 70.47 70.03 71.71 7~.0b 75.56 87.08 
12500. o3.b~ O7.8~ o9.17 o9.17 70.69 73.61 74.50 ~6.05 
lo0u0, o2.o7 O5.9[ 06.12 6~.56 69.87 7Z.63 73.b0 85.00 
20000. 61.I~ 6~.87 67.19 67.32 69.49 72.08 72.88 64.32 
2~000. 59.94 o4.33 o7.41 66.3~ o9.6~ 72.2'I 72.96 8~.27 
31500. 56.57 62.21 67.69 65.61 69.55 72.07 72.66 83.92 
%0000. ~ 7 . 1 2  6 2 . ~ 2  6 6 . 3 2  6 5 . 5 1  6 9 . 5 5  7 2 . 7 4  7 2 . 1 0  8 4 . 1 1  

TOTAL POWER, D8 = 100.77 

o 

~0 
& 

O1 



hUZ.Zb~, DIA : ~.d" 
OIr'P'U,';OR uIA : 4.U" 
t"bU,~ TENPERA['UHE,TLITAL = 
141C~(dPHONE RADJU,S : 6 FT.  

1210.0 DEG k 

NO~ZL~-DIFFUSOR 6PACING RATIO = 0 . 0 0  
MACH r~u. = 1 . 1 0  

> 
m 
O 
(3 

:0 
6= 
o 
t, 
oi 

RICHOPHrJNE ANGLE,DEG 

30,  45 .  60 .  75 .  90 .  105 ,  1 2 0 .  

FHC, QU EHCY, HI, SOUNU POWER INTENSITY bEVEb,DB TOTAL POWEE,D8 
( 1 / 3  OCTAVE BAND) 

200.  7 0 . 4 3  7 1 . 0 7  7 0 . 2 2  7 0 . 0 3  6 9 . 8 4  7 0 . 1 1  7 1 . 4 9  8 5 . 6 0  
260 .  l l . b ~  72 .H9  7 U . 6 i  7 0 . 3 3  oU.97  7 1 . 3 5  7 1 . 0 5  ~bo47 
3J5 .  73 .~1  73 .UZ 73 .41  7 2 . 5 4  7 1 . 6 0  71o44 6 9 . 7 1  87 .E3  
100.  7 ~ . 7 2  7 3 . 6 7  7 ~ . s 0  73 .41  7 3 . 3 3  7 1 . 5 9  6 9 . 2 7  8 8 . 4 5  
~00,  7 2 , 2 0  70 .98  7 1 . 6 4  7 0 , 4 0  7 0 . 3 1  7 0 . 1 6  6 8 . 7 6  ~ b . 8 6  
630 .  o g . e ~  6 6 . 3 0  b8 .77  b 9 . 3 0  b 7 . 9 9  bo .  Sb 6 8 . 4 4  8 3 . 9 9  
oO0. ~ 9 . 4 7  o 0 . ~ 4  6 d . 0 2  bY.U3 0 ~ . 2 0  o i . 8 0  6 8 . 7 6  8 3 . 7 4  

JOOO. 6Y .Z4  o 9 . 0 1  bH.34  0 7 . 6 1  6 7 . 0 8  6 5 . 9 9  b 1 . 3 6  ~ 2 . 9 9  
12~0. 72.38 70.04 70.00 68.10 67.48 o7.10 66.79 04,2k 
1 , 0 0 .  7 2 . ~ 9  7 0 . ~ 3  7 0 . 3 8  7 0 . 0 5  6 9 . 2 2  o 9 . 1 0  6 8 . 1 9  u 5 . 3 3  
2t)O0. 7J.32 72.12 72.23 72,01 bY.94 b~.3U 69,65 86.57 
2500. 74,80 72.07 72.16 72.15 n9.26 O9.~7 70.92 87.06 
31~0. 73.09 72.2U 70.89 71.20 6~.16 71.15 7 1 . 8 0  86.63 
4000 .  7 2 . 3 3  7 1 . 5 4  6 9 . 9 4  6 9 . 5 9  6 9 . 3 0  7 0 . ~ 3  7 1 . 9 4  8 5 . 7 5  
5 0 0 0 .  7 2 . q 8  72 .0Y  7 0 . 5 2  oV .q5  0 8 . 8 2  o 9 . 5 6  7 1 . 6 2  ~b .78  
o~00. 13.33 73.bb 71.86 69.b2 66.71 09.70 71.56 86.67 
dd0u. 73.30 74.u2 72.56 69.86 69.25 70.~8 71.68 86.99 

10000. 70.22 70.00 70.09 o8.25 68.89 7 0 . ~  71.49 8~.95 
. 1 2 ~ 0 0 .  68.03 o 7 . ~ u  07.99 67.02 68.40 7 0 . 3 7  / U . 5 4  8 3 . 8 5  

IbuOO. n7.55 o7.~4 67.99 bb.o8 08.36 70.78 71.24 83.92 
20u00 .  o t .dO 6 5 . 9 ~  o 7 . 6 7  6 5 . 3 9  6 ~ . 1 9  7 0 . 9 4  7 2 . 1 3  83 .57  
25000. b l .d4 b~.o4 06.41 64.48 67.77 71.U3 72.13 o3.13 
31500 .  5 8 . 8 3  ~ 3 . 7 9  6 4 . 1 3  6 3 . 2 5  6 7 . 2 9  7 0 . 3 0  7 1 . 6 8  82 .31  
~0000 .  5 ~ . 4 5  0 2 . 9 5  6 3 . 5 6  o 2 , 0 9  6 7 . 2 5  0 9 . 0 2  7 0 . 2 2  B I . 5 1  

~UTAb PO~ERe DB = 9 9 . 2 8  



~,U~2.LF. i)IA = 2.8" 
UIFEU,LD,{ UIA = ~.0" 

,41C~'.£lPn[J|'d~ RAL;IU6 -- b FT. 
1 2 1 0 . 0 0 E G  P 

NOZ&bE-DIFFUSOR SPACING RATIO = 0.25 
MACh SU. = 0.70 

MICROPEIUNE ANGLE,UEG 

30. 4 5 .  6 0 .  7 5 .  9 0 .  105. 1 2 0 .  

FL{EULIv PC¥, dZ ,SOU~D PUwER ~TENSIT¥ LEVEL,D~ TOTAL PUaE~,D8 
( 1 / 3  OCTAVE BAND) 

-..] 
t~J 

200. 7U.ZU 59.Ob 70.~8 70.38 69.57 bW.91 69.32 85.24 
25~. 70.71 71.zJ 70.70 7U.~b b~.93 70.31 69.30 bb. Tb 
315. 72.08 7 3 . 6 2  71.5o 72.12 71.50 71.77 69.9~ 87.51 
~00o IS.19 7~.~I 73.~7 71,57 71..,3 7J.~ 72.12 58.28 
500. 73.59 7~.17 7~.Z3 73.35 7~.68 74oO4 74.95 o9.25 
n30. 75.oi 7%.IO 74.o4 75.59 7~.69 7D.o8 76.15 90.36 
800. 75.3o 74o4U 73.55 75.21 74.87 74.99 76°07 90.07 

IUOO. 75.23 /~.3v 73.b9 74.33 "14.34 74.44 75.99 89.44 
12~. Ib.ub 72.90 73.~I 73.77 73.25 7b.08 75.53 U9o27 
I.OU. 75.~7 73.9u 73.18 73.33 73.hi 7b.1o 75.52 89.40 
2000. 76.6~ 7b.bd 75.19 75.05 75.19 75.31 74.30 91.28 
~b00. 78.29 77.bn 70.62 75.96 76.50 7~.04 80,18 ~2.61 
~lLU. 78.1U 77.Iu 75.8~ 76.10 76.61 7}.92 80.16 92.51 
4uO(~. 77.~8 77.~7 7o.~4 75.~ 70.72 77.87 8u.75 92.~U 
b0uO. 7~.3~ 7H.4U 77.51 75.59 77.34 75.71 81.28 9J.30 
o~vU. ?5.01 71~.57 77.3z 76./0 77.2b 7~.ZJ ~1.1J ~3.37 
buUO. 73.99 17.9~ 76.71 76.27 7o.93 7~.56 81.18 93.17 

[uU00. 72.35 7~.~b 74.20 74.81 75.28 79.Ub 80.20 91.83 
12500. 6~.dl 72.3o 72.70 73.61 75.37 77.81 78.86 90.38 
Ib000. 68.Jb 70.3~ 71.20 72.22 74,03 70.~3 7b.94 80.56 
20000. 67.1~ o~.0# 70.22 71.27 72.81 7~.23 75.34 ~7.65 
ZbOU0. o5.~ o7.~7 59.93 70.~b 71.50 74.17 74.12 80.04 
31500. o3.35 o7.28 ~9.45 59.00 70.49 72.15 72.01 85.11 
eu000. 61.58 ~5.7% 67.03 67.86 69.52 70.52 70.60 83.69 

TUTAL POWER, DB = 1 0 4 . 1 0  



htJZZbE DIA = 2.8" 
DLEf'USUH OIA = ~.0" 
FLU, T~ERATURE,TUTA5 = 
M~CHOP,OhS RADIU~ = 6 FT. 

1 2 1 0 . 0  D&G R 

M 1CROPHuI~I:, ANGDE,UEG 

NOZZhE-DIFFUSOR 
MAC, NO. : 0.90 

6PACZNG R A T I O =  0 . 2 5  
3> 
m 

o 
:1 
40 
o 
L, 
o l  

30.  45 .  60 .  75 .  90 .  105.  120 .  

f [~EUUE~:C¥, flZ SbUhD PO~ER INTEN&ITY bEVEL,DB TOTAL PO,ER,Db 
( 1 / 3  OCTAVE BAND) 

.,J 

20o.  7 0 . 3 6  69 .31  7 1 . 2 7  o 9 . 7 0  7 0 . 7 0  7 0 . 7 0  6U.72  8 5 . 3 5  
25U. 71.56 68.08 70.11 68.77 69.37 70.47 68.19 b4.bb 
315. 74.08 71.3o 7~.51 70.84 70.51 70.50 69.31 86.44 
400. 73.b7 7~.~I 72.17 71.76 71.03 70.02 70.12 87.19 
500. 71.o3 72.20 71.bb 71.02 70.71 7U.b2 70.98 86.48 
030. 72.12 70.97 71.43 72.00 70.65 71.78 71.91 66.73 
bOO. 72.~9 72.91 72.68 73.24 73.26 7~.31 73.92 68.11 

lu0u. 73.u5 7~.3u 73.6~ 72.59 73.20 7Z.~l 74.85 Uu.25 
1250,  7 2 . 4 o  1 ] . 4 6  7 2 . 2 6  7 1 . 5 8  7 1 . 3 0  7J .O0 7 3 , b 9  U7.33 
1600. 7~.I~ ll.h2 71.04 70.66 70.86 72.33 72.27 ~b.76 
~uO0. ?4.52 7~.oD 72,99 73.29 74.1u 74.70 75.93 89.44 
L~00. 7~.~3 74.~0 74.11 75.23 7~.99 1 ~ . 7 4  77.55 90.40 
Sl50. 73.16 13.8~ 7S.27 74.94 74.80 7~.64 77.85 90.06 
4u00. 71.30 73.16 77.80 73.70 74.29 7~.13 77.70 Ug.~b 
5u00. 71.~8 7~.11 73.29 73.34 73.~6 7o. UI 77.04 5~ .67  
b30U. 71.84 75.04 7~.04 73.43 75.UU 7b.47 76.96 9U.21 
8000. 72.05 7~.U~ 74.02 73.U~ 75.32 71.13 77.06 90.51 

10U']O. 71.~ ~3.21 72.hb 73.49 74.63 7o.59 76.02 8~.66 
J2bOu. 70.4o 72.23 72.62 72.82 73.93 76.79 75.68 UU.95 
I~000. 69.7~ 71.o3 72.50 72.59 73.17 76.06 75.09 88.41 
20UOu. bd.b8 70.71 72.03 72.18 72.99 74.bi 74.24 O7.84 
ZbO00. 0 7 . 3 6  7 0 , b o  7 1 . 3 2  7 1 . 5 7  7 2 . 2 3  7 3 . 9 6  73 .4U 8 7 . 2 6  
31500. 65.69 70.1o 71.6~ 70.77 71.I~ 73.48 73.06 eb.75 
40000. 63.04 bS.bb 71,OO 70.64 70.71 72.37 72.65 80.03 

TUTAb POWER, DB = 1 0 2 . 1 2  



r~[J&LljE UIA = 2.U" 
b£FklJSCJH DIA = 4.0" 
fLOW TL.'4PERATLIRE,TUTAL = 
FtlCz{UPHth,'-" ~(AU]U,5 = 6 FT. 

1210o0 DEG 

NOZZLE-DIFFUSUR 
MACH NO. = 1 .10  

8PACING RATZO = 0 . 2 5  

MICROPHUNE ANGLE,DEG 

3U. 46,  60 .  7b ,  90 .  105.  120,  

Fkr,~(ltJ[:NC ¥, ilZ SOUND POWER INTENSITY LEVEL,UB TOTAL PO~ER,OB 
( 1 / 3  UCTAV~ BAND) 

~ n  

200,  7 2 . 2 8  7 1 , 8 7  
250,  7 2 , d b  7 1 . 2 2  
31>.  7 4 . 5 0  7 3 . 7 5  
~00. 75.Iu 7 q . b b  
500. 71.o~ 7 1 . u 2  
e~30. 79 .39  b ~ . 7 ~  
u00,  69 .78  6~ ,12  

IOUO. 6 9 . J 0  6~.bU 
1250. 71.43 71.7o  
lou0. 73 ,74  7 2 . 6 4  
2000. 74.22 72.b0 
zbO0. 74.88 73.25 
3150. 7 2 . 9 q  7~.30  
qoot) .  7 J , 3 2  71 .64  
5U00. 71.03 72.51 
o300. 7L.39 7~.15 
~U00. 7~.69 1~ ,51  

1uoO0. 72,~1 7~.~ 
t2500. 12.03 71.57 
10000. 1 / . 3 0  7 2 . 2 0  
2000t,. 71.01 71.80 
2~Ovo. 69.51 71.03 
31600.  07 ,oq  70 .4~  
4 0 0 0 0 ,  6 5 . 7 6  6 9 , ~ o  

72 .00  
72.27 
73.69 
7%.I0 
71.46 

6 9 , 3 4  
b 9 , 9 3  
7 2 . 1 1  
7 2 . 9 0  
73,49 
73 .26  
72.58 
7 1 . b 9  
71 .10  
7~.52 
73.69 
72.96 
7 2 . 9 7  
73.68 
73 ,59  
7 2 , 9 7  
72 .93  
72 .32  

70.51 
70.44 
72.97 
7 3 . 6 3  
7 2 . J 2  
70.64 
70.16 
68.09 
70 .97  
72 .99  
7 3 . J 7  
73.55 
72.15 
70.24 
69.92 
70.8e 
72.U~ 
7 1 . n 8  
7 1 . ~ 0  
7 2 . 1 7  
7 2 . 1 0  
7 1 . 9 1  
71 ,65  
7 1 , 2 0  

70 .15  
6U.89 
70 .9~  
72.61 
71 .16  
69 .35  
69 .62  
09 .19  
70.49 
71.15 
7 0 , 7 2  
7 0 . 1 0  
7 0 , 2 4  
69 .76  
69 .27  
69 .60  
7 0 . 9 6  
7 1 . 3 6  
71 .57  
72 .29  
71 .40  
71 .18  
71 .52  
71 ,03  

7 0 , 2 4  
70 .07  
~1 ,31  
71 ,18  
70 .61  
70 .32  
6 8 , 9 6  
61 ,U4  
bS,BH 
71,19  
71 .41  
70.B7 
71 ,u2  
69 ,91  
60 ,Y3  
o~ ,14  
7 U . b l  
70 .~8  
7 1 . 4 5  
7 1 , 7 9  
72.59 
73 .12  
7 2 , 6 3  

TUTAL 

7 0 . 3 4  
6 9 . 5 2  
6U.82 
70 .74  
70 .68  
70 .94  
71 ,33  
6 8 . 7 9  
6 7 , 3 3  
69 .95  
71 .29  
72 .32  
74 .30  
72 ,08  
69 .92  
o9 .73  
70 ,44  
71,UU 
72 .11  
73 .77  
74 .16  
74 .04  
7 3 . 6 6  
7 3 . 3 5  

POWER, D~ = 

8 6 . 2 3  
Ub.97 
8 7 . 8 9  
8 8 . 6 4  
86 .66  
e5 .33  
84 .79  
e4 .24  
85.96 
d7 .47  
87 .71  
87 .68  
8 7 . 4 9  
86 ,00  
85 .79  
06 ,69  
d7 .60  
87 .08  
a 6 . 9 7  
87 .64  
8 7 . 5 6  
87 .33  
8 7 . 0 5  
86 .53  

1 0 0 , 7 1  

m 
t3  

-n 

do 
O 



~OlZL~ DIA = Z.8" 
l)IF~'ULOd OIA : 4.0" 
E[,u~ I~MPHRATUh=,TUTAL = 
~ICkOPHGN~ RADIU~ = 6 FT. 

1210.0 U£G 

NICRUPH[Ji~E ANGLE,DF:G 

NOZZub-DItFUSOR SPACING RATIO = 0.50 
MAC. i~u. = 1.10 

3, 
m 

o 

:D 

o 

ol  

30. 4 5 .  60. 7 5 .  9 0 .  1 0 5 .  1 2 0 .  

Fl",i:.,,z b F.H C'L, I~Z SOUND POWER IkTEN&IT¥ LEVEL,DB TOTAL PO.ER,D8 
( 1 1 3  OCTAVE B A ~ )  

-.4 

2(JO. 72.57 71.97 71.75 71.47 72.96 71.24 72.07 67.04 
~bO. 73.70 72.30 71..6 70,31 70.49 70.81 71.39 8o.b0 
~15o 76,3U 7D.37 73.75 72.03 71,5d 71.79 71,59 8B.60 
~00. 75.74 7~.()~ 7~.24 73.23 73.12 72,Oo 70.90 89.30 
~00. 7~.24 7z.5~ 7 2 . b 3  71.49 7 0 . 9 0  71.37 70.60 87.19 
b~O. 71.7q 71.u0 7U.3z 7u.72 69.76 7o.7o 71.o9 85.97 
o00. 70.77 7U.~5 7U.bo 70.58 70.53 59.95 71.5d 85.80 

1Ou0. 70.~ 70.13 70.41 69.87 69.O8 bl.~J 69.36 84.7~ 
]250. 74.ub 71.2~ 71.g8 7u.75 6~.08 ~6.33 69.00 85.b3 
i o o U .  74.~, ~3.L7 73.55 72.n6 69.79 70.90 72.~5 6 7 . 6 E  
200O. 75.31 74.93 74.11 73.55 71.97 72.00 73.72 88.80 
2500. 75.UI 75.25 7,h. O2 74.17 72.49 72.~7 73.48 89.22 
~150. 75.92 7~.7~ 74.55 73.97 72.43 72.bi 7J.81 89.46 
~uO0. 7u.ol 77.1~ 75.70 75.11 7S.I~ I~.3~ 73.95 90.b0 
5000. /u.Tb 80.7U 78.74 77.78 74.30 75.65 7%.60 93.30 
,~U0. d l . ~ 7  83.20 81.33 80.O1 76.73 71.91 75.52 95.70 
6000. 8~.ob 85.25 83,09 80.96 78.40 U0.3b 79.54 97.59 

l(JO00, 8b.bO o5.13 E3.25 E0.37 80.07 81.71 bU.80 98.00 
12500. ~4.?b b~.Lb 82.92 76.95 79.95 ~O.77 79,61 9o.91 
li>,JOO. U~.22 o2.~I 81.95 76.12 79.39 70.15 7~o73 95.70 
200(,0. 80.55 ~1.7~ 80.79 78.17 78.50 /U.IV 78.81 94.96 
2~O00. 78.99 bI.34 60.70 78.15 78.00 77.77 77.93 94.53 
31500. 7~.02 80.65 B0.94 78.22 77.95 77.02 77.37 94.17 
40000. 70.~0 80.22 80.73 78.66 77.51 7~.47 76.81 93.90 

TOTAL P O g E R ,  D~ = 1 0 6 . 6 7  



¢:uZZb~ IJIA = 2 . 8 "  
bl~'bUbOd u lA  = 4 . 0 "  
[blJ~ E~F~P~KATURg,TUCAL = 
~£CktJPHU~ KAO~U~ = u FT. 

1 2 1 0 . 0  OEG 

N( )ZZLE-D£~FUSOK SPACING HATIO = 0 . 5 0  
RACH t~U. = 0 . 9 0  

M1CRUPHU~E AhGLE,DEG 

30.  45.  bO. 75~ 90.  105.  120.  

F't~G U P:NC¥, H7. ~OU~D POWER I~NSIT¥ L~VEL,UB TOTAL PUWEE,Db 
( 1 / 3  OCTAVE bAND) 

..J 

200.  69 .08  70 .84  70.3B 70 .60  6B.73 70 .55  69 .38  55 .50  
~50. 71 .11  70 .22  70 .u9  69 .34  6H.65 71.U~ 69 .28  55 .37  
315. 72.52 71.u5 72.04 70.87 71.43 71.24 70.77 Hb.4b 
400. 73.03 73.09 73.25 72.~7 72.11 72.79 71.25 87.90 
500. 72.27 72.3~ 71.85 72.10 71.39 72.59 71.21 67.35 
030. 72.59 72.40 71.o6 72.74 12.07 ?2.97 73.02 87.74 
800. 73.57 73.36 73.50 73.70 74.02 7J.~7 75.21 68.90 

lOOO. 74.95 74.19 74.01 73.52 ?4.32 74.17 7~.~5 89.44 
1250. 7%.44 73.75 72.87 72.83 73.15 75.15 75.7u ug. J5 
tbOO. 74.U7 7~.2~ 72.74 7~.46 12.b~ 7q.60 7qo47 ,U.64 
2UUU. 71.06 75.67 75.03 74.5u 74.U3 7O.U3 76.S6 90.73 
2500. 77.~I 76.19 7"6.30 75.02 75.38 77.14 78.73 91.57 
3 1 5 0 .  7 5 . 0 2  7 6 . 7 7  7 b . o 2  7 5 . 0 6  7 5 . 3 6  7 7 . 2 9  7 9 . 1 4  9 1 . 8 8  
~O,sO. 7~.14  7~.42  7U.22 7b.B~ 76 .30  77 .53  79 .80  93 .03  
5 0 0 0 .  HO.7b 5 1 . ~ 1  b l . 2 1  7 9 . 1 7  7 7 . 7 4  7 e . 7 5  8 0 . 2 ~  9 ~ . 2 3  
6~00. a2.1b 6~.45 62.61 79.94 79.5u eU.b2 81.45 95.77 
~OUO. 8 2 . 4 7  ~ 3 . 6 ~  u 1 . 9 1  7 9 . 3 2  7 9 . 2 9  eU.7B 8 1 . 3 5  9 6 . 6 8  

~oo00. 80.1~ Uu.23 79.q3 77.55 78.26 eO.04 79.98 94.58 
12500. 77.08 77.38 77.55 76.J6 71.22 7u.b~ 78.35 92.69 
loO0~J. 7~.56 76.75 77.~0 75.86 7o.6~ ?e.ll 77.81 92.15 
2 0 0 0 0 .  7 ~ . 1 2  7 1 . 2 0  7 7 . 3 2  7 5 . 9 9  7 5 . 5 5  7 7 . 0 9  7 7 . 5 2  9 2 . 1 3  
zbO00. 7 4 . ~  77 .27  7 7 . u 4  75.81 75 .95  77 .33  77.23 91 .99  
31500.  73 .95  77 .0d  77 .13  75 .76  75 .17  75 .21  76 .56  9 1 . 4 5  
~0000. 72.45 76.90 76.75 75.20 74.46 74.77 75.44 90.77 

TUTAL PO~ERw DR = 105.71 



hUZY.bF DZA = 2,8" 
UIEFU:&uH uLA = 4,0" 
k'Li]W ~R~PERA£URE,TUTAL : 
MTCRuPhU~E RAuZU,5 = o f T .  

1 2 1 0 . 0  DZG R 

M1CHuPHb~ ANGLE,UEG 

NUZZLh-DIFFUSOR 
MACH NU. = u . 7 0  

SPACING RATIU = 0 . 5 0  
3> 
m 
0 
9 
--I 
,n 

40 
0 

o l  

30 .  45 .  60 .  75 .  90 .  l o b .  120 .  

FREuU k[~CY, HZ SOUND POWER INTkr;LITY LEVEL,D8 TOTAL PUWER,D~ 
(I/3 UCTaVE bAE~O) 

--4 
OO 

200 .  7 0 . 3 2  72 .31  7 1 . 0 3  7 0 . 8 7  7 1 . 1 7  
i 5 0 .  7 1 . 9 2  71.22  7 u . 7 0  7 0 . 9 7  7 1 . 0 5  
315 .  7 3 . 7 1  7 2 . o l  7 1 . 2 1  7 2 . 3 5  7 3 . 3 3  
400. 73.85 75.~Z 72.47 73o66 72.89 
~U0. 74.~7 7o .01  75.71 74.46 7 3 . d ~  
usO. 75.J4 76.26 70.72 75.57 7~.42 
800. 75.~2 7o.li 75.9~ 75.80 7~.74 

I0~)0. 75.17 7~.8q 75.31 7 5 . 7 5  75.74 
1250. 75.63 76.0U 7q.92 75 .31  75.23 
1o00. 7o.91 7 b . q ~  7~.30 75./9 75.99 
2u( ;u .  7 8 . 7 0  79,11 7 ~ . 7 7  7 7 . 2 9  7 7 . 0 7  
k~uO. 7d.o~ 7y.uo 78.27 7~.03 77.33 
3150. 78.34 80.54 78.7~ 78.25 77.83 
4000. 80.b~ e2.U~ 80.68 79.59 78.91 
5000, bl.Lq ~2.87 81.69 80.36 79.93 
h300. 79.Y7 81.~U dl.3~ 79.77 79.93 
uuO0. 7 o . 7 q  79.95 79.01 78.28 79.23 

Iu000. 73.52 Ib.O0 76.9o 76.4~ 7u.22 
1 2 5 0 0 .  7i.95 70.83 7 ~ . 1 8  75.05 76.82 
l~OOO. 7 1 . $ 3  74 .48  7 4 . 1 5  74.07 75.q9 
2uO00. 70.~9 7~.15 74.02 73.54 74.15 
2~9u0. 69.07 73.00 73.70 72.88 72.38 
~ 1 5 0 0 ,  0 7 . 3 7  7 1 . 7 8  7 2 . 8 0  7 2 . 2 2  7 1 . 4 3  
~0000. 05.67 71.2o 71.5e 71.43 70.b6 

7 0 . 5 9  70 .31  8 6 . 3 6  
7U.84  7 0 . 2 2  6 6 . 1 9  
I I . V 2  7 1 . 3 5  8 7 . 5 7  
7 3 . 4 4  7 2 . 2 2  U~.O0 
7 5 . 8 5  7 5 . 1 3  9 0 . 4 7  
7 0 . b l  7 7 . 2 1  9 1 . J 7  
7 o . l b  7"1.51 9 1 . 2 3  
7 1 . 0 5  7 7 . 7 4  9 1 . 3 4  
7 7 . 4 3  7 7 . b 6  9 1 . 3 4  
7 u . 1 8  7 8 . 2 7  9 1 . 9 5  
l U . u 8  8U.U7 9 3 . 6 6  
7 V . 2 b  8 1 . 7 4  9 4 . 2 ~  
uO.21  8 1 . 8 4  9 ~ . 7 7  
0 1 . 5 4  8 2 . 1 4  9 6 . 1 8  
u l . 0 5  8 3 . 2 0  9 6 . 8 9  
81.28 83.75 9 0 . 3 3  
8 0 . 3 Z  8 3 . 0 3  9~.87 
7U.U6 8 1 . 0 3  9 3 . 1 2  
77.39 78.90 9 1 . 4 2  
76.44 77.09 9 0 . 2 5  
74.72 76.66 09.37 
7 J . 1 3  75.26 6 8 . 2 5  
71.47 73.39 8 7 . 0 6  
7 1 . 9 4  7 1 . 3 9  b o . 4 6  

TOTAL POWER, DB = 1 0 6 . 2 0  



t|O~ZLE DIA = 2.8" 
~IFFU~OR DIA = 4.0" 
FLOW TEHPERATURE,TOTAL = 
MICROPHUNE RADIU~ = 6 FT. 

1210.0 DEG R 

NOZZoE-DIFFU&OR 
NACH NO. = 0.70 

6PACZNG RATIO = 1.00 

HICROPHONE ANGLE,DEG 

, . j  
~0  

FREQUENC¥,HZ 

30. 45. 60. 75. 90. 

6OOrJO POWER Ii~TENSITY LEVEb,DB 

105. 

200. 75.06 75.85 74,43 77.36 75.10 75.58 
250. 75.55 85.00 85.68 80.63 76.42 85.80 
315. 78.53 78.73 77.57 77.74 77.87 79.14 
400. 78.52 79.03 78,06 78.73 77.16 7b.53 
500. 80.16 78.93 81.09 80.85 79.43 79.72 
630. 82.25 82.54 80.56 83.50 81.34 81.41 
800. 82.94 82.84 82.77 82.32 83.55 81.31 

1000. 85.09 85.61 83.70 86.30 84.11 84.~b 
1250. 90.18 88.64 88.52 87.22 85.94 ~b.98 
1680o 91.50 91.55 91.17 90.49 89.56 89.81 
20~0. 92.44 94.64 92.87 93.07 90,95 89.97 
2500. 97.78 97.87 96.48 95.08 91.38 91.41 
3150. 113.44 119o75 112.31 116.41 105.46 107.11 
4000. 108.14 120.23 108.98 116.39 106.46 107.46 
5000. 94.62 98.11 93.48 93.07 90.31 92.40 
6300. 95.75 99.30 90.28 94.95 92.72 91.o6 
8000. 90.64 98.63 92.23 93.39 91.81 91.~6 

10000. 82.23 87.71 85.91 84.64 85.29 bb.b3 
12500. 80.88 85.33 84.03 83.15 84.32 85.26 
16000. 80.42 84.10 82.54 82.48 82.90 84.08 
20000. 79.58 83.56 82.27 81.68 81.86 82.84 
25000. 78.61 82.07 80.46 80.38 79.43 80.45 
31500, 77,13 80.20 79.16 78.63 78.32 78.57 
40000. 76.55 78.71 76.78 78.66 75.30 75.55 

TOTAL 

120. 

TOTAL PO~ER,DB 
( 1 / 3  UCTAVE BAND) 

74.69 91.07 
79.37 9d.86 
76.90 93.50 
78.27 93.33 
80.52 9b.24 
63.42 97.48 
83.64 97.76 
85.13 100.35 
85°85 102.91 
89.13 105.79 
88.64 107.76 
92.11 110.57 

112.51 I J 0 . 7 9  
112.66 130.88 
94.29 109.89 
90.61 110.67 
91.84 109.81 
86.82 101.48 
84.86 9 9 . 6 3  
82.39 95.42 
~I.07 97.59 
78.86 95.80 
77.54 9%.12 
75.39 92.54 

POWER, DB = 1 3 3 . 9 6  

m 
O 

m 

& 
O 

oi 



]~l,~XL£ DI;~ = 2.b" 
bli'Y:JLUR DI/% = 4.0" 
["LLJW T~PIkATUI(I',TOTA5 = 
M~tI(OPdSii~r/ RADI~,5 = b FT. 

1210.0 bEG 

MICRUPHOh~.. ANGLE,D£G 

NOZZUE-DIFFUSDR 
MACH ~U. = 0.90 

SPACING RATIO : 1 . 0 0  
m 
O 
C) 

O 
/. 

J0. %5. 60. 75. 90. 105. 120. 

~OUND PIJ~EB 1NTEI~SIT¥ L~VEL,D8 TOTAL PO~bR,D~ 
( 1 / 3 0 C I A V E  BAND} 

O0 
0 

200. 73.53 70.76 71.18 71.11 69.77 o9.54 71.44 ~b.05 
2b0 .  / o . 7 J  7 1 . 3 4  70.5"1 7 0 . 1 4  6 9 . 7 2  7U.77 7 0 . 5 6  d 6 . 9 b  
315 .  7 , . 9 2  7 1 . 9 ~  7 2 . 3 5  7 2 . 4 1  72.%7 7 2 . u 0  7 0 . 7 7  8 8 . 1 5  
40n. 75.35 72.14 74.28 72.97 7J.13 72.54 71.73 8b.21 
b0U. 72.ul ~2.I~ 7J.09 72.13 71.87 72.75 73.02 87.54 
,30. 74.so 73.42 72.73 73.51 73.17 I%.25 74.82 ~8.87 
~uu. 75.97 75.3% 75.03 75.15 76.17 15.~9 76.68 90.67 

IOn0. 77,13 27.32 7b.bl 77.04 77.02 70.72 78.41 92.26 
1250. 79.76 79.1U 76.81 78.10 78.37 70.53 7~.38 93.92 
Jou0. eI.75 81.17 b0.29 79.30 79.21 79.0U 79.39 95.18 
20(J0. 54.~3 b4.Ul 83.99 o2.7~ 82.0~ 81.5d ~1.44 98.45 
2~00. 8b.93 ~9.27 ~7.82 86.07 ~5.48 ~4.1o B4.3d 102 .18  
~150. 92.77 93.17 91.58 59.81 85.29 87.56 86.69 105.85 
4UUO. 9 0 . 0 2  9 0 . ~ 9  9 4 . b 5  9 2 . 9 1  9 2 . 0 0  9 1 . 1 0  8 9 . 8 2  1 0 9 . 2 0  
b~O0. 9 7 . 0 2  9 6 . 9 5  9 b . h l  9 3 . 0 6  9 3 . 1 0  9 2 . 4 0  9 2 . 8 3  1 1 0 . 0 4  
t )300.  9 5 . 1 8  ~b.%9 9 3 . 5 3  9 1 . 4 2  9 0 . 7 7  9 1 . b b  9 2 . 7 2  10U.39 
bt)90. 91,o7 9~.63 89.74 8 8 . 2 8  88o43 d8.~8 90.05 105 .41  

1UUt;O. 0 5 . 3 7  Oo.b9 8 6 . 9 6  0 5 . 0 6  85 .91  H~.G8 d 7 . 9 0  1 0 2 . 3 8  
I~500. 8 o . 7 9  Uh.b0 56.28 54.75 84.98 ~.~b 84.79 100.6~ 
1o000.  ~b. ' *2  ~ b . 2 ~  ~ b . ~ 3  8 ~ . 8 0  H~ .74  8 4 . b 0  8 1 . 4 3  100 .41  
~0000, 85.92 ~6.4J b7.01 64.97 84.25 82.92 81.57 100.32 
2 ~ 0 0 0 .  o ~ . 4 0  u o . 1 2  u o . b 9  8 ~ . 3 9  8 2 . , 7  h i . S o  b 0 . 6 9  99 .71  
31500. 82.75 db.43 ~h.02 82.59 ~I.II bO.lO 78.28 95.4d 
%0000. 8 7 . 1 0  0 4 . 2 3  8 4 . 2 6  8 0 . 6 6  79.67 7~.2o 77.21 9 6 . 9 4  

TOTAL POWER, DB ffi 1 1 6 , 3 8  



NOZZLE DIA = 2.8" 
DIFFUSOR DIA = 4.0" 
FLOW TEHPERATUkE,TOTAL = 
MICROPHONE RADIUS = 6 FT. 

1210 .0  DEG R 

NOZZLE-blFFUSOR 
MACH NO. = 1 .10  

SPACING RATIO = 1 .00  

MICROPHONE ANGLE,DEG 

30. 45. bO. 75. 90. 105. 120. 

FREQUEtICY,HZ SOUhD POWER IHTEtJSIT¥ LEVEL,DB TOTAL POWEk,D~ 
(1/3 UCTAV~ BALD} 

OO 

200. 71.g3 72.04 
250. 71.30 73.30 
315. 75.15 75.06 
400. 78.99 75.63 
500. 71.28 73.71 
630. 73.65 73.01 
800. 74.56 73.69 

I000. 74.64 74.38 
1250. 78.q2 77.35 
1600. 80.99 80.45 
2000.  84.57 83.81 
2500. 88.99 88,24 
3150.  92 .58  93 .12  
4000. 95 .66  96.09 
5000.  98 .42  97 .92  
6300.  97.47 98 .35  
8000,  96 .78  97 .77  

10000.  96 .03  95 .16  
12500.  95 .60  93 .06  
16000.  95.35 92.61  
20000 .  94.35 92 .66  
25000.  92 .25  92 .33  
31500,  9 0 . 1 6  91 .37  
4 0 0 0 0 .  8 7 . 5 5  90 ,41  

7 1 . 6 0  7 1 . 6 8  7 0 . 7 0  7 0 . 6 4  7 1 . 5 5  
7 2 . 1 4  7 1 . 3 4  7 0 . 2 7  7U.7b  7 1 . 2 9  
7 4 . 2 6  7 3 . 1 7  7 3 . 2 7  7 1 . o 6  7 1 . 8 0  
74.95 7 4 . 1 0  74.05 73.38 72.31 
72.89 72.68 72.48 73.18 72.63 
71.98 72.67 72.31 72.29 73.26 
74.05 73.98 73.53 72.99 74.41 
74.91 74.91 74.63 73.69 73.96 
76.98 76.42 75.66 74.90 74.66 
80.26 78.63 7~.09 77.~3 77.78 
83.10 82.10 81.42 79.94 79.51 
86.63 85.83 83.72 82.48 81 .21  
91.62 89.56 87.05 86.88 84.32 
94.07 92.14 90.12 U9.55 86.92 
96.34 93.84 92.49 91.53 91.31 
96.63 93.82 93.20 92.16 93.15 
94.89 92.47 91.44 91.66 9~.51 
92.25 90.48 89.16 90.32 90.42 
91.66 89.32 88.10 89.17 88.51 
91 .51  88.92 87.86 ~7.32 87.50 
91 .54  89.03 87.62 8o.43 86.67 
90.95 88.82 86.81 85.60 85.97 
90.03 87.65 85.04 8J.69 85.21 
88.86 86.62 83.47 81 .21  83.49 

TOTAL POWER, Db ffi 

8 6 . 6 4  
8 6 . 9 3  
8 8 . ~ 0  
9 0 . 0 0  
B8 .17  
8 7 . 8 4  
8 b . 9 2  
8 9 . 6 3  
9 1 . 6 0  
94.41 
9 7 . 5 1  

101 .22  
105.59 
1 0 8 . 4 0  
1 1 0 . 4 b  
1 1 0 . 7 4  
1 0 9 . 8 2  
107.69  
106.32  
105.78 
105.54 
104.90 
103 .70  
102 .43  

1 1 8 . 4 9  

m 
O 

40 
o 

Ul 



NUZZLE DIA : 2.8" 
DIFFUSOR DIA : 4.0" 
FLO~ TEmPERATURE,TOTAL = 
MICROPHONE RADIU~ = 6 FT. 

1210.0 DEG R 

NICROPHONE ANGLE,DEG 

NUZbbE-DIFFUSOR 
MACH NU° : 0,70 

SPACING RATIO : 1 . 5 0  

O0 
I'-.) 

FREOUENCY,HZ 

30, 45. 6 0 .  75. 9 0 .  

SOUND POWER INTENSITY LEVEL,DB 

200. 83.54 73.91 83.83 74.89 74.57 
250. 83.49 75.75 83.53 76.41 78.89 
315. 85.10 80.07 83.57 79.13 80.50 
400. 83.58 81.1~ 83.62 80.58 80.12 
500. 85.44 83.11 84.44 82.73 83.28 
630. 91.45 90.35 89.09 87.55 89.06 
800. 92.80 90.41 90,66 90.15 90.88 

1000. 9o.07 94.2U 94.03 93.83 91.44 
1250. 105.07 101.33 102.25 99.80 100.84 
1600. 104.57 102.66 102.23 1 0 0 . 0 4  97.77 
2000. 106.88 105.58 105.02 103.52 101.76 
2500. 125.97 121.08 123.45 119.05 117.97 
3150. 113.73 109.32 110.81 106.68 105.80 
4000. 103.54 102.97 101.29 99.15 99.04 
5000. 112.42 114.40 107.34 108.62 101.95 
6300. 102.23 100.04 97.95 95.36 94.56 
8000. 97.08 99.27 96.72 93.24 93.78 

10000. 92.88 ~2.22 91,3o 89,02 89.57 
12500. 89.89 89.61 89.43 87.73 8~.08 
IbO00. 88.31 88.33 88.33 86.50 86.16 
20000. 86.28 85.~5 87.43 85.21 84.56 
25000. 83.87 84.26 85.82 83.35 82.89 
31500. 83.76 81.97 ~3.70 80.85 80.20 
40000. 84.28 78.66 83.24 78.09 77.19 

105. 120. 

TOTAL POWER,D8 
(I/3 OCTAVE BAND) 

76.58 74.28 93.15 
74.84 76.18 ~3.57 
79.55 78.20 95.99 
80.52 78°83 96.4~ 
U3.96 82,70 98.7~ 
8 b . 1 7  88 .61  1 u 4 . 2 b  
~9.19 90.19 105.55 
91.16 9u.75 l ug .51  
96.12 97.36 115.94 
97.30 9 7 . 5 4  115.97 
9 8 . 3 9  9 9 . 7 6  1 1 8 . 8 0  

11b.9~ 111.01 135.57 
104.65 102.54 123.48 

97.62 9b.52 115.bi 
104.23 108.62 125.39 

93.44 97.V3 112.81 
91.73 94.86 111.12 
~ . 1 ~  90.21 105.79 
87.25 ~b.55 103.73 
85.36 ~6.25 102.26 
83o71 8 4 . 6 4  100.56 
~I.57 81o68 9d.69 
79.55 79°09  V0o57 
7 6 . 3 8  7 6 . 4 7  94.68 

TOTAL POWbR, DB = 136.46 



~ U ~ I , R  DIA = 2 . 8 "  
bIF~USOR UIA = 4 . 0 "  
Yb~tb ]~KP£HATUR~eTUT~b = 
HIC~UPI,Ot;L RAUIU3 = 6 FT.  

1 2 1 0 . 0  DEG R 

NOZZb~-DIFFUSOR &PACING RATIO = 1 . 5 0  
NACH NO. = 0 . 9 0  

NICROPHONE AHGbE,DEG 

30.  ¢5 .  600 75 .  90 .  Z05 .  120 .  

O0 

Fi~ F-taU[..t!C y ,  |IZ bUUhU POKER I N T ~ N f i l T ¥  bEVEb,DB TOTAb POWER,D~ 
( 1 / 3  OCTAV~ BAND) 

200 .  7 [ . l b  7208b 1 2 . 2 7  7 2 . 1 4  7 2 . 1 0  7 1 . 8 3  7 1 . 1 5  87027 
250 .  72.15  73 .14  7 2 . 9 8  7 2 . 0 7  7 2 . 9 3  7 1 . 9 7  7 1 . 2 9  ~ 7 . 7 0  
315 .  7~ .42  73 .b~  75029 7 3 . 0 8  7 3 . 0 8  7 2 . 8 0  7 3 . 2 1  8 8 . 7 5  
~00 .  7~ .57  7 4 . 1 2  7 5 . 6 6  7 3 . 5 2  7 3 . 4 1  7 4 . u b  7 2 . 9 1  8 9 . 2 7  
~00 .  7 4 . 9 7  7 4 . 9 7  7 5 . 5 3  7 4 . 6 6 .  7 4 . 8 9  7 0 . 8 0  7 3 . 8 2  9 0 . b B  
030 .  77 .~7  l i . ~ U  7U.12  76.U1 7 7 . 8 3  7 7 . 9 0  7 7 . 0 1  92069 
u 0 0 .  8 1 . 9 3  bO.3z  8 1 . o 0  7 9 . 9 9  b 0 . 1 3  7 9 . 2 6  7 9 . 7 0  9 b . 4 5  

l u 0 0 .  u o . l b  8 4 . 1 ~  H~.32 83~b7 8 3 . 8 3  ~2 .bU 81069 9U095 
1250 .  90 .87  87086 8 u . 6 9  b~ .B4  8 7 . 7 8  u ~ . 5 ~  830Ul  1 0 2 . 5 6  
1600 .  9 4 . 7 0  9 2 . 6 2  9 2 . 9 9  9 0 . 7 8  9U .09  d l . 9 6  8 7 . 3 2  1 0 o . 4 6  
2000 .  9 ~ . 9 2  ~7 .6U 9 7 . 3 0  9 5 . 3 5  9 3 . 0 9  9 1 . 1 7  9 1 . 0 9  1 1 0 . 8 2  
~b~U. 102 .d1  1 8 1 . ~ 9  1 0 0 . 7 8  9 7 . 7 7  9 7 . 0 8  ~ 4 . 8 2  94 .U6  1 1 4 . 2 7  
J l ~ , ) .  1u5.94 1 0 ~ . 2 ~  1 0 4 . 4 8  1 0 0 . 8 8  1 0 0 . 2 4  97 .~1  9 8 . 5 0  1 1 7 . 8 2  
4000 .  1 0 7 . 6 2  1 8 6 . 3 4  1 0 8 . 9 8  1 0 1 . 7 0  100095 9U.9B 101006 1 1 9 . 2 5  
500U. 1 0 o . 9 3  1 0 ~ . 5 2  1 0 8 . 2 ~  1 0 0 . 4 8  1 0 0 . 9 7  9 9 . o 4  1 0 1 . 7 8  1 1 9 . 1 4  
8 3 0 0 .  1U1.28 1 0 1 . 5 9  I U 3 . 6 0  ~ 8 . 0 6  9 7 . a 7  9b .  Ub 9U004 115020 
8 0 0 0 0  9 h . 8 3  9 7 . 2 9  9 6 . 0 4  9 4 . 4 9  9 3 . 8 2  9 3 . 0 6  9 4 . 0 5  110046 

1 0 0 0 u .  94 .25  9b .~u  9 3 . 7 4  9 2 . 1 3  9 2 . 2 5  9 1 . 0 4  9 1 . 2 7  10H.38  
1 L 5 0 0 .  9 4 . 0 8  ~4071 9J067 9 1 . b 0  9 2 . 5 2  u ~ . l b  8 ~ . 3 7  1 0 7 . 8 0  
1 6 0 0 0 .  9 4 . 2 2  9 ~ . 7 8  9 3 . b 5  9 1 . 6 7  9 2 . 0 9  ~U.OO 8 7 . 7 3  1 0 7 . 7 0  
20U00.  93 .o6  9 4 . 4 1  9 3 . 8 4  9 1 . 2 8  9 0 . 9 6  U7.98  8 6 . 8 0  1 0 7 . 2 7  
2 5 0 0 0 .  9 1 . b 4  9 3 . 4 1  9~013 9 0 . 5 8  8 9 . 0 7  8 0 . 7 3  88009 1 0 6 . 2 1  
3 1 5 0 0 .  8 9 . b o  9 1 . 7 1  9 1 . 7 9  8 8 . 7 3  8 6 . 2 9  ~401~ 8 2 . 5 0  1 0 4 . 3 7  
4 0 0 0 0 .  ~ 7 . 1 0  8 9 . 8 2  8 9 . ~ 8  8 7 . 0 0  ~ 3 . 8 3  8 2 . 2 5  8 0 . 8 0  1 0 2 . 4 5  

~UTAb POWER, DB : 1 2 b . 4 4  

]> 
i i i  
O 

-n  

do 
o 

o l  



OO 

NtJZZbE DIA = 2.8" 
D/FFUSOR DIA = 4.0" 
FLOW TEMP£RATURE,TOTAL = 
MICROPHONE RADIU3 = 6 FT.  

30 .  

FREOUENCY,HZ 

45, 

200 .  74.55 74.87 
250 .  76.58 76.45 
315.  78.54 77.57 
400 .  80.05 78.89 
500. 7 8 . 6 6  75.04 
b30. 79.45 7 8 . 4 6  
800. 82 .11  7 9 . 9 0  

I0O0. d 5 . 8 5  U4.1b 
1250. 88 .77  0 7 . 5 0  
1600. 93.40 92.44 
2000 .  9b.60 9 8 . 7 3  
2500 .  1 0 1 . 9 0  1 0 0 . 2 4  
3150 .  1 0 5 . 1 9  1 0 6 . 9 7  
4 0 0 0 .  1 0 6 . 6 4  1 0 7 . 2 6  
5000 .  1 0 7 . 2 8  1 0 7 . 0 5  
6300. 104.84 104.42 
8000 .  1 0 4 . 4 4  1 0 3 . 8 8  

10000. 1 0 3 . 7 3  101.06 
12500 .  1 0 3 . ~ 4  1 0 1 . 2 9  
l b 0 0 0 .  1 0 3 . 9 8  1 0 1 . 3 3  
20000. 1 0 4 . 3 9  1 0 1 . 5 0  
25000. I01.01 100.27 
3 1 5 0 0 .  9 9 . 3 4  9 8 . 9 1  
40000. 9 5 . 0 0  95.76 

1210.0 DEG R 

NOZZL~-DIFFUSUR 
MACH kO. = 1 . 1 0  

MICROPiIONE ANGLE,DEG 

60 .  75. 90. 

SOUND POWER INTENSITY LEVEL,DB 

105. 

7 3 . 8 8  7 2 . 0 2  7 3 . 8 1  7 1 . 4 2  
7 6 . 7 7  8 1 . 0 6  7 3 . 6 3  77.93 
77.55 74.55 74.02 74.70 
76.94 7o.31 74.98 75.10 
7 5 . 3 6  74.32 72.32 74.41 
77.23 76.92 76.15 7b.7U 
80,7b 79.90 79.46 77.~5 
83.45 85.36 81.44 BI.53 
86.53 86.11 85.02 83.14 
90.7U 89.47 87.32 bo.%0 
96.65 95.18 93.81 91.19 
98.01 96.12 94.%0 9 3 . 3 8  
03,32 99.93 98.41 ~8.II 
02.6% 101.19 99.19 9~.01 
04.12 101.23 99.70 98.71 
01.98 99.38 99.14 9 7 . 3 9  
99.83 98.27 96.80 97.53 
97,17 98.09 94.77 95.13 
97.57 95.63 94.46 94.|3 
97.65 9 5 . 6 2  93.8% 9Z .61  
9 8 . 5 6  96.11 93.27 92 .06  
9 7 . b 3  9 5 . 3 3  9 2 . 1 4  90.35 
9 6 . 1 1  93.85 90.24 88.20 
93.65 90,84 87.39 8 5 . 1 0  

SPACING RATIO = 1 ,50  

120.  

TOTAb PO~ER,DB 
( 1 / 3  OCTAVE BAND) 

7 2 . 9 0  8 8 . 5 1  
7 5 . 2 5  9 3 . 2 6  
7 3 . 9 5  9 1 . 2 2  
7 4 . 5 0  9 2 . 1 8  
7 4 . 2 8  8 9 . 8 1  
7 6 . 5 5  9 2 . 4 0  
7 8 . 5 0  9 4 . 8 9  
8 1 . 1 5  9 8 . 8 9  
8 2 . 5 3  1 0 1 . 1 9  
8 5 . 2 4  1 0 5 . 2 5  
9 1 . 2 0  1 1 1 . 1 4  
9 2 . 9 6  1 1 2 . 7 6  
9 7 . 2 7  1 1 8 . 1 9  
9 8 . 2 0  1 1 8 . 6 9  

1 0 1 . 4 8  1 1 8 . 9 0  
9 9 . 4 9  I i o . 6 9  
99.01 115.89 
9 7 . 1 4  I13.o2 
95.27 I13.55 
93.65 113,42 
9 2 . 0 7  1 1 3 . 6 8  
9 0 . 4 8  1 1 2 . 1 4  
8 7 . 7 8  110.62 
8 4 . 0 6  1 0 7 . 4 6  

m 
O 
O 

m 

O 

O1 

TOTAb PO~KR, DB = 1 2 8 . 6 a  



*.;UZZL,6 DIA = 2 . 8 "  
DI["'i"U,bOH DIA : b.O'* 
FI,L.It~I TEMPr, RA'IOHE,TO'!'Aia : 
~%ICHOPHONE EAOI.Ub : o F'£. 

5 3 0 . 0  DEG 

NOZZbE-DZFFUSOR 
RAC.  NU.  = 0 . 7 0  

6PACING RATIO : 0 . 0 0  

NICROPHOhE ANGbE,DEG 

30 .  45 .  bO. 75 .  90 .  105 .  120 .  

OO 

FREuU£~CYwilZ ~OUND POKER INT~NSXTY bEV~b,OB 

200.  7 0 . 7 2  6 9 . 7 9  7 1 . 8 2  7 1 . 6 4  7 1 . 4 9  
250 .  6 8 . 1 Z  6 8 . 7 0  6V .93  7 0 . d 3  7 1 . 5 6  
315 .  7 0 . 7 5  6 9 . 9 6  70 .51  7 1 . 0 2  7 1 . 7 5  
406 .  7 1 . 0 9  "7U.44 70 .01  7 0 . 0 8  7 1 . 0 0  
bOO. 6 9 . 9 7  o 9 . 6 7  7 0 . 2 2  6 9 . 4 5  b 9 . 0 4  
b~O. 7 0 . 3 6  b V . u 2  o 9 . 4 0  7 0 . 2 1  6 9 . 4 9  
80~.  b g . b o  0U.81  ~ 6 . 6 4  6 9 . 4 0  7 0 . 1 2  

1000 .  o 9 . d 3  b d . 9 2  7 0 . 1 3  b 9 . 3 4  7 0 . 6 9  
1250 .  70.U0 7 0 . 3 0  7 0 . ~ 4  7 0 . 9 1  7 1 . 3 3  
Jouo .  7 0 . 8 2  7 1 . 4 6  7 u . 7 3  7 0 . 7 9  7 1 . 3 3  
2000 .  7 t . 2 V  1 1 . 4 0  I b .  29 b g . l b  7 0 . 3 9  
2~00 .  7 1 . 8 2  7 2 . 3 4  7 1 . 2 0  o 9 . 1 6  7 0 . 3 3  
3160 .  7 1 . 0 7  7 2 . 9 5  7 1 . 4 0  6 9 . 4 6  7 0 . 2 7  
-4000. 7 0 . 9 0  7 3 . b 9  7 2 . 0 5  7 0 . 4 3  7 0 . 9 0  
~oO0. 6 9 . 0 5  7 4 . 4 ~  7 2 . 7 6  7 0 . 6 5  7 1 . 7 9  
0 3 0 0 .  b ~ . 1 4  7 3 . 7 9  7 2 . 6 4  7 0 . 6 5  7 1 . 6 7  
bOO0. o7 .91  7 3 . 1 4  70 .94  6 9 . 6 2  7 1 . 7 3  

10000 .  0 7 . 5 4  7 1 . ~ o  o g . b o  6 8 . 4 9  7 1 . 2 3  
12500 .  o 7 . 4 3  7 1 . 9 1  6 8 . 9 3  6 7 . 9 2  7 1 . 2 3  
1o000 .  6 7 . 1 0  7 2 . b ~  bg .bS  6 6 . 4 ~  7 1 . o 2  
20~100. bd .81  7 3 . b 4  7 0 . ~ 2  6 8 . 8 7  7 2 . 8 8  
25000 .  7 6 . 1 o  7 7 . d ~  7 2 . o o  7 0 . 5 1  7 4 . 6 6  
31500 .  67 .51  7 6 . 7 0  7 0 . 1 3  6 7 . 9 3  7 2 . 0 7  
40000. ~ 2 . 6 7  7 0 . 3 1  6 5 . 3 6  6 2 . 2 1  6 6 . 8 9  

7 0 . 0 0  
7 0 . 3 6  
7 1 . 2 9  
7 1 . 6 9  
7 o . u b  
7 0 . 3 6  
7 u . 4 o  
7 0 . 1 2  
7 3 . 3 3  
14 .U7 
7 3 . 0 4  
7 ~ . 7 1  
7 2 . 6 0  
7 ~ . 9 2  
74 .U4  
7 ~ . 9 7  
7 4 . 8 9  
7 6 . 0 6  
7 5 . 3 5  
7 ~ . ~ 7  
7 o . 0 ~  
7 ~ . 2 1  
7 o . 6 0  
7 1 . 2 1  

TOTAb 

6 9 , 7 0  
6 9 . 2 6  
6 9 , 6 3  
b 9 . d 2  
6 9 . 6 9  
7 0 . 2 6  
7 1 . 3 9  
7 2 . 4 6  
7 4 . 1 0  
74 .U0 
7 4 . 7 3  
7 6 . 2 9  
7~.I0 
7 4 . 9 7  
7 6 . 1 7  
7 0 . 7 4  
7 7 . 2 4  
7 6 . 9 2  
7 6 . 8 5  
7 7 . 4 2  
7 8 . 1 7  
bU.4b  
7 ~ . 4 8  
7 3 . 1 7  

PO~ER, 

TU~AU PU~ER,Dd 
( 1 / 3  UCTAVE BAND) 

8 5 . 9 8  
Ub.30  
8 6 . 0 1  
8 5 . b o  
8 4 . 9 2  
8 5 . 0 4  
6 4 . 9 0  
d 5 . 1 4  
8 6 . 9 1  
0 7 . 4 0  
8 0 . 7 0  
U7.02 
o7 .11  
8 7 . 6 4  
6 8 . 3 9  
6 d . 4 5  
~ 8 . 1 5  
~ 7 . 6 5  
8 7 . o 9  
U b . 3 4  
~ 9 . 1 3  
91 .51  
6 9 . 4 9  
6 4 . 1 5  

DB = 1 0 1 . 2 0  

i1'1 
O 
O 

-n 

o 



UlFFbStJ~( OI,'~ : 6.U" 
E bL]Q [~,~d~:[~AfUKr.,IOTab = 
M£ChOP.'IUN~ HAUIU,5 = o E T. 

5 3 0 . 0  DEb R 

MIC.OPHONE ANGLh,DEG 

NCIZZb~-DI~FUSQR 
gACn ~O. = 0.90 

SPACIhG RATIO = 0.00 

30. 45. bO. 75. 90. 105. 120. 

F~r, uU ~,'ICY, HZ SUUND PUWER IN'[EIISZT¥ LEVEG,U8 TOPA5 PU,EH,D~ 
{ 1 / 3  OCTAVE ~ANU) 

OO 

200. 72.46 7o. J2 73.~7 72.70 73.20 71.i0 71.12 87.2! 
2b0. 72.0b 70.7~ 73.~7 72.44 /3.63 72o~ 73.39 dT.7b 
31~. 75.43 72.99 74.10 74.15 74.9~ "l~.b2 73.90 09.65 
bOO. 75.~2 75.31 74.22 7~.34 7~.52 ID.79 73.8~ 90.02 
b0O. 74.~ 74.07 74.%1 73.47 73.16 7b. UI 74.71 59.38 
n~0. 74.4Z 7=.3~ 73.u~ 74.8o 73.47 7~.II 75.40 S~.b7 
ouO. 7 ~ . 4 U  7 3 . 3 2  7 3 . 0 1  7 4 . 2 9  7 ~ . b b  7 ~ . 3 1  7 7 . 0 4  8 9 . 4 ~  

lOuO. 74.36 7z.7z 7~.~7 73.73 75.03 14.74 7b.~7 bV.47 
IZ50. 73.b0 73.77 74.39 74.74 74.32 7o.17 77.03 9u.i4 
,hU0. 74.15 74.0~ 7~.6V 73.48 74.69 70.8~ 77.59 90.34 
zOt)0. 7~.53 74.~o 79.44 72.d~ 74.18 7,.38 77.58 90.10 
zbO0. 14.30 7~.7u 73.~I 73.3U 74.04 7~.~4 77.89 Uv.99 
3 1 ~ 0 .  7 ~ . 7 i  7 ~ . 4 2  } 3 . d 7  7 3 . 3 0  1 ~ . 1 0  7 ~ . 9 4  7 6 . 1 4  bV.9% 
4000. 7J.19 7~.02 74.o3 73.43 7~.72 7 7 . ~ 2  19.15 90.77 
bU00. 72.x6 7n.u7 70..2 74.03 75.19 7~.~3 80.98 92.31 
b3U0. /2.7U I~.07 7h.U4 75.90 78.12 ~1.21 82.5d 94.15 
~0u0. 75.~ ~O.5u 7e.9~ 76.~8 80.2b b3.u3 84.3~ ~.94 

luuu0, ;~. ~0 8u. 7 ~ 7~. IU 76.48 79. ~ I o~. 20 84.5 t ~. 94 
12500. 75.03 60.2U 7h. 32 75.41 " I~.  34 H2. ~o ~4.06 95.21 
Ih0OU. 73.71 7~.~I 75.0b 74.59 78.U2 82.UU 83.80 94.55 
20000. 72.1~ 77.b? 73.~8 73.39 77.12 ~O.~2 82.63 9~.U7 
25000. 71.51 76.3d 73.21 72.1~ 75.85 I~.o~ ~1.75 91.75 
31500. 71.35 7..05 73.27 72.13 76.22 7~.bI Sl.o3 92.17 
~0000. "70.64 77.05 72.07 70.93 75.45 77.70 ~O.67 91.40 

TOTAb PO~ER# D~ = 1 0 5 . 7 7  



IIOZZLE DIA = 2.8" 
DIFFU~OR DIA = 6.0" 
FIJOW TEHPERATURE,TOTAL = 
MICROPHONE RADIUS = 6 FT. 

530.0 DEG R 

NOZZLE-OlFFUSOR SPACING RATIO = 0 .00 
MACH NO, = 1.10 

MICROPHONE ANGLE,DEG 

30. 45. 60. 75. 90. 105. 120. 

FREUULNC¥#HZ SOUND POWER INTENSITY LEVE[,,DB TOTAb PrJHER,Dd 
( 1 / 3 0 C T A V £  BANO) 

O0 

200. 68~18 68.09 69,31 66.99 67.74 69.27 68.66 83.51 
250. 67.52 67,38 68.35 68,27 68.07 6d.77 69.70 83.44 
315. 71.89 70.36 71.10 71.25 71.H2 72.14 71.11 86.56 
400. 73.58 73.92 72.32 71.51 70.88 73.73 71.58 88.02 
500. 71.91 73.72 74.49 72.15 72.86 75.32 75.09 89.06 
630. 77,15 72.82 75,51 75.46 74.26 75.71 77.02 90.36 
800. 74.85 74.27 74.62 75.14 74.08 73.94 76.78 B9.83 

1000, 74.89 72.61 73.28 73.56 74.60 74.01 76.16 89.04 
1250. 75.12 76.80 74.88 77,05 76.01 7 8 . 6 0  78.28 92.30 
1600. 75.69 75,39 75.78 74.90 76.71 78.41 79.25 91.88 
2000. 92.68 81.43 83.24 83.35 89.35 ub.65 90.58 101.68 
2500. 79.50 86.08 79.16 76.05 80.09 79.25 80.69 V6.94 
3150. 72.62 79.83 74.77 74.65 75.92 76.33 77.78 92.13 
4000. 78.25 76.00 77.07 75.74 75.23 76.15 76.98 91.44 
5000. 78.10 78.48 77.45 76.12 76.13 77.10 78.39 92.54 
6300. 77.76 79.49 78.09 76.12 77.02 7~.71 79.88 93.44 
8000. 77.74 80.18 78.80 77.84 79.06 81.75 82.18 95.18 

10000. 78.10 80.42 78.10 77.78 78.88 81.44 82.45 95.09 
12500. 75.02 80.03 76.70 76.13 78.39 81.26 82.28 94.49 
16000. 73.48 79.19 75.30 74.87 77.95 b0.82 82.43 93.87 
20000. 72.50 78.03 75.05 74.49 77.52 80.32 83.27 93.44 
25000. 68.29 75.28 72.69 71.70 75.11 76.83 B0.43 90.46 
31500. 67.56 74.38 71.29 69.48 72.78 75,44 79.44 89.10 
qO000. 63.35 70.10 6 8 . 6 8  6 6 . 6 2  70.06 72.52 76.21 8 5 . 8 5  

TOTAL POWER, DB = 107.11 
3, 
m 
0 
o 
h 
"n 

d0 
0 

o i  



;'JuZZ[,E DIA = 2 . 8 "  
uzFFU.%UK 01A : o.U" 
['uu~, ~h;',P~.HATURh,TUTAL = 
hJC,~,JP~u,;E RADIUS = o FT. 

5 3 0 . 0  DEG R 

MICROPIIONL ANGbE,D5G 

NUZZbh-DLFFUSOR SPACING RATIO = 0.25 
MAC. ,O. = 0.70 

m 
o 

A~ 
o 

30.  4 ~ .  60.  75 .  90 .  l U 5 .  1 2 0 ,  

Kr:OUL, r.CY e H'A ~uUhD I Ohi. R INTENSITY I, EVEL,D8 TOTA5 POaER,Db 
( 1 / 3  OCTAVE BANO} 

OO 
OO 

z06. 89.13 ~9.~3 71.45 70.48 69.74 
2~0. o..48 09.52 70.U2 89.70 70.04 
315.  7U.01 71 .10  70°99 89.~2 71 .11  
~U[). 70 .d2  72.3u 7U.82 6 8 . 1 1  70.3~ 
~UO. b 9 . 5 1  7U.16  69.39 b e . ~ 4  89.70 
~3u. 89.4u b~.u~ ~.~2 69.75 7U.00 
i~b0. 6q.41 o~.27 69.7~ b~.29 70.38 

Io66. 70 .08  o9.~ 09.96 69.08 70.62 
1250. 71.u3 70.2e 71.uO 70.20 71.12 
l-(s0. 71.30 71.II 7 1 . 4 7  o9.55 /J.2~ 
20,)u. 71.69 71.5~ 70.73 bu.89 70.22 
250,I. 71.~o 72.11 71.13 09.25 70.40 
3tbO.  71.I~ 7~.7~ 72.04 69.49 70.76 
~OCt). 71.11 7~ .32  73.39 70.85 71.14 
bu00. 69.73 7%.I0 73.o5 70.59 72.15 
636u .  b y .  u5 7,t .  1J 73 .12  7 0 . 0 7  7 2 . 5 8  
~( ,00.  b~ .  ~4 7 3 .  OS 7 1 . 6 8  6 9 . 2 9  7 2 . 4 4  

IUO00. oS .~z  "I~,~9 70.U6 6 8 . 8 3  - 72.1~ 
12,00. 66.u2 72.2~ 69.70 bo.3b 72.48 
loO[,0. 0 6 . 2 3  73.31 70.52 6 9 . 2 9  73.24 
zuU0O. 6U.U~ 7~.~ 7U.O0 6 9 . 5 9  7 3 . 8 6  
?~UO0. ~ 6 . 8 6  12.1~ ~ 8 . 0 0  6 8 . 1 1  7 2 . 2 7  
31500. 62.57 69.71 64.29 65.24 6 8 . 8 2  
~OOU0. ~9 .61  0 5 . 9 3  o£ .U2 O1.60 0 5 . 7 7  

71.Io 71.09 eb.b2 
71,22 70.12 65.36 
71.27 69.46 bb.01 
7 1 . b b  8 9 . 1 2  b b . 0 b  
7 0 . 4 7  7 0 . 3 6  b 4 . 9 4  
i 0 . 3 3  7 1 . 1 5  0~.04 
0 9 . 1 ~  7 1 . 8 3  8 4 . 8 2  
7 0 . 3 7  7 2 . 6 2  d~ .2~  
7 3 . 8 3  7 3 . 9 3  8 0 . 8 4  
7 3 . 8 3  7 4 . 6 8  8 7 . 1 4  
7 2 . 4 9  7 4 . 8 3  8 6 . 5 9  
ll.u4 74.80 b~.68 
14.14  7 4 . 7 8  d 7 . u 3  
7 3 . 5 3  7 5 . 1 3  8 8 . 1 8  
7 ~ . 6 5  7 6 . 3 7  58 .81  
7 ~ . 9 ~  7 8 . 5 3  8 8 . 6 5  
7 s . z O  76.61 8 8 . 3 8  
78.32 75.88 87.88 
78.II 78.08 87.7o 
l b . b 4  7o.o2 8 ~ . 4 4  
72.oo 76.54 8UOO9 
7~.00 75.75 8 7 . 2 6  
7X ,32  7 2 . 8 8  8 4 . 3 0  
o 7 . 2 0  ~ 9 . 9 4  d 0 . b 5  

TOTAb PO~ER, D8 = 1 0 0 . 8 5  



Nt]ZZL.£ UlA = 2.8" 
DIF~'U6UR DLA = 6.0" 
t uuw T~MP~RAEUKs,TUTAb = 
~ i C ~ O P H O ~  RAUIU~ = o FT. 

5 3 0 . 0  DEG R 

N O Z Z b h - U I F F U S O R  SPACING R A T I O  = 0 . 2 5  
MACH I ,U .  = 0 . 9 0  

MICROPhO~ ANGb~,DEG 

30.  ~5 .  bO. 7b .  90 .  I O 5 .  120 .  

F~uUE,~4C¥, HZ bOll~D POWER INTENSIT~ bEVEh,08  TOTAh POWER,Db 
( 1 / 3  UCTAV£ ~AND) 

O0 
~O 

200.  7 1 . d u  7 1 . 2 o  7 2 . 6 3  7 2 . 8 6  7 1 . 8 2  7 2 . 7 1  7 1 . 5 0  U7 .45  
2~0 .  71 .Y0  7 0 . 7 0  7 3 . 4 7  7 3 . b 8  7 2 . 5 5  72 .9U 74 .0U u 7 . 9 5  
S l b .  7 3 . 9 b  7 3 . u 7  7 4 . ~ 9  7 4 . o ~  7 4 . 9 2  l b . l l  7 4 . 3 8  8 9 . b 6  
400 .  7 3 . b b  11 .62  7~ .~1  7 3 . 2 3  7 4 . 0 0  7b .  JU 7 4 . 2 4  6 9 . b 3  
50o .  72 .~2  7 4 . 0 0  7 3 . 9 2  7 2 . 8 b  7 3 . 0 2  7 = . 8 6  7 4 . 4 8  b 9 . 3 2  
030 .  7 3 . 9 0  7 ~ . 3 u  74 .01  7 ~ . o I  7 3 . 1 1  7 b . b 4  7 5 . 7 9  ~ 9 . 6 8  
600 .  7 3 . b b  1~.0, ,  7 3 . 4 b  7 4 . 9 9  7 4 . 4 7  7 4 . 0 ~  7 b . 9 u  H9.65  

l u O 0 .  73 .51  7 3 . 4 ~  7 4 . 4 3  7 4 . 1 1  7 5 . 7 0  7 ~ . 7 8  7 6 . d 4  b 9 . 7 4  
1250. 73.72 73.70 73.57 74.48 74.27 70.23 7 b . 8 9  90.00 
1o00 .  7 3 . o ~  7 4 . 1 6  7 3 . 2 1  7 3 . 5 3  7 4 . 8 7  7b .16  7 7 . 2 5  ~ 9 . 9 5  
2000 .  7 4 . 0 9  7 ~ . 9 9  7 3 . 6 1  7 3 . 0 2  7 4 . 1 4  7 b . 3 4  7 7 . 0 5  8 9 . 5 5  
~ u 0 .  73 .67  7~ .07  74 .01  7 3 . L 1  7 3 . 6 6  7 b . v 2  7 7 . 0 3  6 9 . 4 8  
3150 .  7 2 . 5 b  7 4 . 2 ~  7 4 . t 0  7 3 . 0 8  7 3 . 7 b  7 ~ . 7 1  7 7 . 2 7  8 9 . 6 9  
quO0.  72 .52  7 5 . 7 u  7 ~ . b d  7 J . ~ 8  7 5 . 0 5  I o . o ~  7 8 . 0 1  9 0 . 7 0  
5 0 0 0 .  7 2 . 1 7  7 0 . 9 9  7 o . ~ 9  7 4 . 8 4  7 o . 8 5  7 d . b 8  8 0 . 1 5  9 2 . 2 9  
b~00 .  7~ .0~  7 q . ~ 7  78 .47  7 6 . 1 0  7 ~ . ~ 9  uU.U3 8 2 . 2 3  9 4 . 3 7  
b000 .  7 5 . 9 5  8 1 . b 0  7 9 . 3 2  7 7 . 6 8  ~ 0 . 3 9  o 3 . ~ b  ~ 4 . 0 b  9 0 . 3 7  

IOOOO. 7,) .40 ~I.~I 7 8 . b 5  7 7 . 4 3  8 0 . 4 2  U3.~2 8 4 . t 0  9 6 . 3 9  
12bu0 .  7 5 . 5 0  o 1 . 5 d  7 0 . 9 0  7 6 . 0 3  7 9 . 5 6  d l . b 3  b 3 . 7 6  9 5 . 4 2  
l b O 0 0 .  7 4 , 0 0  8U.3Z 7 5 . 3 9  7 5 . 4 0  7 8 . 8 9  8 0 . 9 4  8 3 . 3 0  9 4 . 4 8  
20000. 72.70 7d.16 74.91 74.70 78.48 uO.b2 82.59 93.59 
~ 5 0 0 0 .  7u.~4 7o.87 73.10 73.30 76.~1 7o.15 80.93 9J.69 
Jlb00. 07.02 74.bo 70.9b 70.90 74.04 76.o3 78.76 Ug.b8 
4 0 0 0 0 .  0 4 . 8 0  7 1 , 0 6  6 6 . 5 1  6 8 . 5 6  7 0 . 7 0  7 3 . 9 0  7 5 . 6 4  ~ o . 3 1  

TUTAL POWERw DB = 1 0 5 . 6 9  

I11 
C~ 

&, 
O 



~D 
O 

I;OZZbE DIA = 2.8" 
DIFbUSUR DIA = b.O" 
FLU% TSMPERATURh,TOTAL = 
MICRIJPHONK RADIUS = 6 ~T. 

5 3 0 . 0  DEG R 

NOZZbE-DI~'FUSOR SPACING 
MACH NU. = 1 .10 

RATIO 

200.  69 .94  69 .58  b9 .25  71 .26  68.91 bU.23 69 .40  84 .87  
250. 68.72 67.98 68.45 69.18 70.47 oY.70 72.12 84.65 
315. 72,88 71.98 72.16 72.81 75.07 72.30 71.72 87.93 
400. 72.74 72.61 72.12 73.58 71.85 7S.U7 71.84 87.98 
500. 70.69 73.11 74.10 74.02 74.04 75.87 75,4% 89.50 
630, 75.68 73.94 75,15 75,31 74.19 7bo45 77.21 90.55 
800, 74.07 73.61 73.08 74.23 75.11 72.~8 76.05 89.14 

I000. 73.36 72.46 73.67 72.90 74.50 73.33  75.66 bd.64 
1250. 76.30 75.1~ 75.22 76.47 75.48 77.97 78.25 91.64 
1600. 75.73 74.80 74.68 74.25 75.63 77.02 77.79 90.82 
2000, 88.57 82.99 82.49 81,12 83.47 Ub.12 88.39 99.76 
2500. 76.01 77.08 78.53 79.29 79.88 80.~3 81.01 94.33 
3150. 73.64 75.35 77.10 77.96 77.30 7U.04 79.16 92.45 
4000. 79.52 78.21 78.01 77.33 76.88 7~.70 76.66 92.75 
5000. 78.23 78.52 78.98 77.08 78.05 77.5J 78.43 93.19 
6300. 78.53 79.98 78.95 77.28 78.90 79.12 79.63 94.14 
8000. 78.95 80.36 80.68 78.75 80.07 U2.bO 82.66 95.95 

I0000. 79,19 80.03 79,8d 78.82 79,59 82.30 83.03 95.75 
12500. 76.51 79°58 77,94 77.17 78.98 81.13 8~,02 94.93 
16000. 74.46 78.68 76.01 75.52 78,17 ~0.8~ 82°62 9~.92 
20000. 73,18 77.66 76.10 74.51 78.20 80.14 82,29 93.29 
25000. 69°35 74.59 73.14 72.42 75.81 76.57 78.40 90.13 
31500, 67,81 74,91 71.58 70.07 72.91 75.05 76.99 88.83 
40000. 62.85 70.07 67.74 66.83 68.92 70.78 73.93 64.73 

= 0 . 2 5  

m 

9 
- I  
"11 

d0 ,o 
o l  

IOTAL  POWgR, DB = 1 0 6 . 6 3  



N,J~ZU~ DIA = 2 . 8 "  
DLfbU~UK DIA = b .O"  
Fb l in  tLgPK~A~UR~,~OTAb = 5 3 0 . 0  DEG R 

NUZZb~-DIFFU3OR 
MACn UU. = 0 . 7 0  

SPACING RATIO = 0 . 5 0  

M1CROPHO,E AN~hE,D~G 

30 ,  4 5 ,  60 .  75 .  90 .  105 .  120 .  

FHi' t, ldENC X, *{Z SOUND PUWEK Z~TKN~IT¥ hEVEb,Db TOTAh POWER,DB 
( 1 / 3 0 C T A V ~  bAND) 

200 .  7 0 . o 5  7 1 . 6 1  7 0 . 8 5  7 1 . 3 2  7 1 . 8 6  7 1 . 5 4  
2=u .  0 9 . ~ 3  70 .11  7 U . l U  7 0 , 9 5  7 1 . 1 9  7 1 . 0 3  
315 ,  7 0 . 8 5  7 0 . 3 3  7 0 . 5 5  7 1 , 6 7  7 1 . 3 0  7 1 . 3 6  
~0u .  70 .79  7 0 . o o  7 0 . 3 6  7 0 . 4 9  7 0 . 7 0  7 0 . 5 3  
500 .  0 9 . 2 3  b ~ . o l  0 9 . 3 9  6 9 . 5 6  6 9 . 5 3  7 0 . 5 3  
osO. 70 .~2  o~ .Uu  6 8 . 9 8  7 0 . 2 1  6 9 . 7 0  1 0 . 0 5  
800 .  o 9 . o l  6 9 . 1 5  o 9 . 1 4  7 0 . 3 5  7 0 . 1 2  6 ~ . 0 3  

IUOO. 6 9 . 3 0  6 d . 2 9  0 9 . 3 0  o 9 . 4 9  7 0 . 2 d  7 0 . 5 9  
1250 .  7 0 . 6 3  69.26  7 0 . 6 0  7 0 . 0 5  7 0 . 5 1  7~.BB 
1oO0. 71 .09  7 0 . ~  7 0 . 0 0  7 0 . 6 7  7 0 . 9 3  I ~ . d 8  
~000 .  7 l . b ~  7 0 . 9 5  6 9 . 6 1  69 .~B  7 0 . 2 1  71 .8D  
2500 .  71.bO 71.oi  70.12 69.~B 69.99 1~.U5 
31~0 .  7 1 . 3 6  7 1 . 8 1  7 0 . 8 5  7 0 . 2 8  7 0 . 6 5  7~ .Vq  
~000 .  11.30 7 2 . ~ 5  7 1 . 5 2  7 0 . 7 4  7 1 . 3 3  7 3 . 0 3  
5 0 0 0 .  7 0 . 0 4  7 3 . 7 0  7 2 . 4 4  7 0 . 8 3  7 1 . 0 2  7 ~ . 7 2  
o300 .  b o . 8 ~  7 3 . 5 9  7 1 . ~ 6  7 0 . 5 9  7 1 . 6 6  7 ~ . 9 1  
~ , ~ 0 .  6 8 . 5 3  7 3 . 3 0  7 0 . 5 3  7 0 . o l  7 1 . 0 4  7 b . l b  

IOO0u. 6 7 . o 5  7 1 . 7 ~  09.11 69.87 7 1 . 6 1  7 4 . 7 8  
1 2 5 0 0 .  0 7 . 3 4  7 1 . 5 1  6 9 . 2 6  6 9 . 5 7  7 1 . 7 8  7 5 . 0 4  
1 o 0 0 0 .  o 7 . 4 7  7 2 . 7 3  6 9 . 9 3  7 0 . 2 9  7 2 . 6 4  7 5 . 4 2  
20000. 6o.46 72.57 69.6~ 70.62 72.68 74.~4 
2 5 0 0 0 .  o 5 . 4 0  7 1 . 1 o  6 8 . 4 7  6 9 . o 3  71 .5U  7 J . 3 ~  
3 1 5 0 0 .  62 .61  6 9 . 4 4  6 o . 2 1  6 7 . 0 5  6 9 . 3 9  7 0 . 4 0  
~ 0 0 0 0 .  o 0 . 4 0  6 o . b l  6 4 , 6 6  6 4 . 4 7  6 6 . 7 0  6 7 . 9 9  

~OTAL 

7 0 . 6 6  6 6 . 5 7  
7 1 . 3 0  6 5 . 0 9  
7 0 . 8 0  8 6 . 2 9  
7 0 . 2 4  6 5 . 7 9  
7 0 . 4 4  bb .  O2 
7 1 . 2 7  b b . 2 ~  
7 2 . 4 3  B 5 . 1 5  
7 3 . 3 3  U b . l l  
7 3 . 2 7  8 6 . 3 7  
7 4 . 0 5  8 6 . 6 5  
7 4 . 3 1  ~ 6 . 1 5  
7 4 . 2 5  b b . e 8  
7 4 . 2 0  G6.96  
7 4 . 6 5  87 .6B  
7 5 . 8 7  8 8 . 3 8  
76.00 6 8 . 3 1  
7 5 . 9 5  8 6 . 2 1  
7 5 . 0 4  H7.50 
7 5 . 5 9  6 7 . 5 5  
7 5 . 9 1  ~ 8 . 1 7  
7 5 . 4 8  8 7 . 8 9  
7 4 . 4 1  8 6 . 7 5  
7 1 . 9 5  0 4 . 1 7  
6 9 . 8 0  U l . 7 0  

POWER# Db = 1 0 0 . 4 5  



NLIZV[,F I ) IA = 2.8" 
u l r F u b u r ~  UIA - b.O" 
Fbt~d TK~4PhR/~I'oRE,TUTAh = 
M/CKOPIiiJ,~{': R A D I U S =  6 FT. 

5 3 0 . 0  D~G R 

MICROPHONE ANGbE,DEG 

NOZZLE-DXFFUSOR 
MACh NO. = 0 . 9 0  

SPACING RAT10 = 0 . 5 0  

~> 

m 
¢2 
63 

go 
o 

oi 

30. 46. 80. 75. 90. lob. 120. 

FHS~ U f.,~CY, HZ SOUND POWER INTENSITY LEVEL,D5 TOTAL PUWER,D~ 
( 1 / 3  uCTAVE BANO) 

%0 
t~ 

200. 72.59 71.82 
250. 72.4u 72.3~ 
3]5. 74.15 75.II 
4t,0. 75.~9 75.17 
300. 7 ~ . i 2  7 3 . 7 7  
o ~ 0 .  I ~ . Z 4  7 3 . 2 0  
~uO. 7 3 . 3 i  ~ 3 . 2 0  

) 0 0 0 .  73.1o 73.51 
1250. 73.32  7 3 . 0 3  
IbhO. 73.06 7 3 . 6 9  
2000 .  7~.02 73.75 
25o0.  l s . 0 ~  7 3 . 2 4  
31~0 .  7 2 . J 7  7 3 . ~ 3  
~000 .  72 .21  7~.bu 
b'JOU. 72 .1~  7 6 . 2 1  
o300 .  1 3 . ~ 2  78.UU 
~000. 7 ~ . o l  u0.o2 

10000. 7o.~ bO.18 
12~00 .  15.7~ ~ 0 . 1 2  
1'60~0. 74 .1o  I ~ . ~ b  
2000~. 7~ .o2  7~.22 
z~O00. 70.u8 78.2b 
31500. o~.78 74.86 
40uuu. ~6.~ 72.78 

7 4 . 0 3  7 2 . 9 4  7 2 . 1 5  7 3 . 4 4  7 2 . 5 1  8 8 . 0 5  
7 4 . 3 1  7 2 . 7 7  7 3 . 2 1  7~ .78  74 .11  8 8 . 6 9  
7 5 . 1 1  7 3 . d 6  7 5 . 0 2  7 3 . 6 2  7 4 . 3 9  9 0 . 1 4  
7 3 . 3 3  7 4 . 8 2  7 3 . 9 9  7 6 . 8 4  7 4 . 3 6  9 0 . 3 5  
74.99 74.08 72.8~ 7~.2~ 73.94 d9.53 
74.45 74.40 73.82 74.9~ 76.42 89.47 
73.79 73.91 74.49 74.~7 76.84 89.43 
73 .57  73 .b0  7 4 . 9 8  7 5 . 3 9  7 7 . 1 8  U9.67  
7 3 . 2 3  7 4 . 3 2  7 4 . 2 6  7 o . u 4  7 6 . 9 5  8 9 . 8 6  
7 3 . 1 4  73 .~9  7 4 . 3 0  7o .31  7 6 . 7 2  8 9 . 6 7  
7~.17 72.82 73.77 76.67 76.88 89.44 
7 3 . 2 7  7 2 . 1 4  7 3 . 6 8  i%.82  7 0 . 4 0  8~ .91  
73.b~ 72.97 73.91 75.47 7D.48 69.32 
7~.3~ 74.06 7%.78 7o.bU 77.14 90.24 
76.e4 75.15 76.66 79.08 79.32 9Z.15 
7 7 . 7 1  7 6 . 4 3  7 8 . 2 9  ~ 1 . 3 6  8 1 . 8 7  9 4 . 2 0  
7 6 . . 3  7 8 . 1 6  8 0 . 3 o  u 3 . 7 3  8 4 . 1 2  9 6 . 3 4  
77,~7 7~.30 ~0.53 u3.94 u4,33 96.45 
7o.,I 77.48 78.8o b~.UO 83.86 9~.55 
73.19 7o.80 7u.39 82.13 83.43 94.83 
74.72 76.05 77.35 uu.74 81.88 93.57 
73.49 74.10 76.00 78.73 79.8~ 91.b9 
7~.39 71.64 74.13 76.4o 77.69 8 9 . 7 2  
70.40 70.07 72.27 74.31 75.62 87.70 

TOTAb POWKR. D~ = I 0 b . 7 4  



~uZZbE Ula = 2.8" 
OIFFLI~Ufl DIA = b.O" 
F~UW TEMPERATOR~,TUTA5 = 
MICRUPHOSE RAD~U~ = ~ FT. 

5 3 0 . 0  DEG R 

NOZZbh-DIFFUSOR 
MACH NO. = 1 . 1 0  

~PACING RATIO = 0 . 5 0  

%O 
taO 

FRk.L~ U ENC ¥, HZ, 

30 .  4b .  

20~. 70.6~ 70.33 
251J. 70.90 69.ba 
315. 73.12 71.~b 
4V0. 74.70 72.9b 
5o0 .  75 .0d  7 4 . 1 u  
o30 .  76.~4 73 .91  
800. 75.Z0 7J.98 

10u0 .  13 .99  73 .4~  
12~0.  75 .00  7 3 . 8 b  
1o00.  ? o . ? l  75.~ 
2000 ,  79 .37  7 b . 4 ~  
~SU0. 7G.b~ 7 8 . 1 9  
3 t b 0 .  7 0 . 7 0  7 ? . 3 7  
4000. 7 8 . 0 0  7 8 . 5 2  
5000 .  bO.31 79 .~d  
0300 .  bO.3U So. Oh 
oOOO. ~O.Jo 8 1 . U I  

lU0Uu. 60 .11  b l . 9 1  
12500 .  78.~3 d l . 3 5  
10000 .  75 .73  ~ 0 . 0 2  
20000. 73.95 7u.7o 
2o0UO. 7 2 . 3 0  7 o . 8 o  
3 1 5 0 0 .  7 0 . 4 o  7 5 . 7 3  
~0000. 6 b . 3 0  74.~9 

MIC~UPHOt~E ANGbE,DEG 

60. 75. 90. 

SUUNu POWER ih~ENSITY bEVEL,OB 

105 .  

6 9 . 3 8  6 9 . 9 8  b 9 . 9 5  b 9 . 0 8  
b 9 . 3 b  7 0 . 2 0  7 1 . 3 3  7 0 . 9 1  
7 1 . 2 5  72 .51  7 ~ . 0 3  1 2 . b l  
7 3 . 7 1  7 2 . 9 9  7 3 . 8 3  7S.37  
7 4 . 2 b  7 3 . 7 1  7 3 . ~ b  7 b . 2 o  
7 ~ . u o  7b .2b  7 4 . 3 b  7 o . 0 ~  
7 3 . 7 2  7 5 . 4 2  7 4 . 9 8  7 ~ . 9 9  
7 a . 9 0  74~81 7 4 . 3 3  7 ~ . 9 ~  
7 4 . 9 o  7 5 . 3 5  7 4 . 7 0  7 7 . 7 ~  
75.~0 7 o . 3 3  76 .01  ~ u . 1 9  
7 8 . 2 3  7 d . 5 7  79.48 8O.?U 
7~.85 79.87 79.84 7b.17 
77.37 78.31 7 7 . 8 0  70.7b 
7~ .31  7 7 . 3 3  7 6 . 7 7  7 b . 8 8  
7 9 . 6 3  7 7 . 2 3  7 7 . 0 1  7u .71  
7 9 . 8 0  77.76 7~.I~ UI.94 
79.97 79.19 d0.Ol ~.07 
7 9 . 1 7  79.28 8 0 . u 2  b 2 . 1 7  
7 8 . ~ b  77.72 8 0 . 1 7  ~l.b9 
7 0 . 7 5  7 o . 4 8  79 .71  o l . O 7  
76.17 76.07 7 9 . 2 5  7~.16 
7~ .07  74.45 77.53 7 o . 7 4  
74.04 7 2 . b 4  7 4 . 9 6  7 4 . 7 o  
7 2 . 9 ~  7 1 . 5 3  7 3 . 4 5  7 S , 8 4  

~OTAb 

120 .  

TOTAb POWER,DB 
( 1 / 3  OCTAVE BAhD) 

6 9 . 5 2  8 5 . 0 2  
7 0 . 4 9  0 5 . 5 9  
7 2 . 2 3  UT.6b  
7 3 . 3 3  e 8 . 5 7  
74 .81  U9.57  
7bo8b 90.36 
77.07 90.II 
7 b . 0 2  b 9 . b 7  
7 7 . 1 8  9 0 . 9 5  
7 0 . 7 ~  9 2 . 9 5  
8 2 . 0 4  9 4 . 6 8  
~ 1 . 4 9  9 4 . 3 2  
7 8 . 7 9  9 2 . 7 7  
7 7 . 2 9  9 2 . 8 6  
7 7 . 3 8  9 3 . 8 1  
7 9 . o l  9 5 . 1 7  
8 2 . 9 3  9 b . 3 5  
8 3 . 5 4  9 6 . 4 3  
8 3 . 1 0  9b .~O 
8 2 . 6 8  9 4 . b b  
8 2 . 1 ~  9 3 . 5 4  
8 0 , 4 5  9 1 . 6 7  
7 8 . s 0  b 9 . 9 5  
7 7 . 2 6  8 9 . 2 u  

POWER# Db = 1 0 6 . 5 4  

) ,  
m 

(3 

n 

do 
O 

o l  



hUZZL': DIA = 2.~" 
b l r r u S U l ' ,  UIA : 6.U" 
}GOw E~.,:P~.RATURE,TOTAb : 
;.tlCKOPnOh~; ~AUlUS = O FT, 

530.0 DEG R 

MICROPHIJ|V~ ANGLE,DEG 

NOZLL~-~ZFr 'U~OR 
MACd NO. = 0.70 

SPACING RATIO = 0.75 
m 
0 
c) % 
:D 

o 

30. 45. 60. 75. 90. I~5. 120, 

~RhUbh,.~CY, flZ bOUND PUWER IaTENSITY [,EVEL,U~ TUTAG POWEP,D8 
(1/3 UCTAVE BAND) 

%0 
4~ 

20u, 05,70 7u,0b 70,93 70.65 70.18 
250, bS.zO 69,73 70.73 b9,96 70.bb 
Slb. 71.~o 71.31 70.90 71.11 7Z,07 
~uO. IV.?O 71.76 70,~8 70,b5 70,77 
500. o9.~o o9.91 70,43 70,23 69.40 
630.  7 0 , 0 3  o b . 1 3  o 9 . 9 o  7 0 . b 6  69.B7 
600. 69.00 65.45 7u.14 70.25 70.22 

1000. b�.bU be.B2 O9,h2 b�.bl 70,31 
l~bO. 71.I~ 6 ~ . 7 1  70.jO 70.O1 70.06 
l~,b,;. 71.79 71.I/ 70.~I 70.71 71.~5 
200u .  72.12 71.~2 6 ~ . 4 4  b g . 7 b  7 0 . 7 8  
2500. 72.2o ~2.2~ 70.19 69.90 90.30 
3150. 71.io 72.62 7 U . b /  70.09 70.77 
qOuO. 71.14 73.J7 7 1 . 4 2  70.56 71,43 
bbdO. 70.15 73,5U 71.91 71.19 72.23 
udUt,, o ~ . 9 ~  I ~ . O b  71.~9 70.75 72.O0 
~O00. ~8,59 7z.oU 70.49 7U.50 77.41 

1000u. 0 7 . 9 )  71.2U o ~ . 4 0  b 9 . 8 7  7 2 . 1 9  
12500. b7.oO 7 1 . 1 4  6~ .57  6 9 . 9 4  7 2 . 1 5  
loOt, b. O7.bi 71.90 o9.62 70.14 72.31 
ZOOtJO, o o , 0 4  7 1 . 6 4  6~ .~1  0 ~ . 9 o  7 2 . 0 2  
2~000. b b . l O  7 u . 8 7  o8.19 b e . 6 3  7 1 . 2 8  
~ l b O 0 .  o 2 . b e  6 e . 3 2  o h . 0 2  6 6 . 9 8  6 9 . 1 5  
~000b, b9,51 b~.9d 66,10 0 5 . 3 4  66,77 

71.07 70.07 ub.b7 
71.42 71.54 o5.67 
71.14 71.01 b b . 4 ~  
7 0 , 8 ~  0 9 . 9 3  8 6 . 1 4  
71.07 7 0 . 2 4  85.46 
11.10 71.18 85,32 
7U.b3  72,06 85,27 
7U.19  72.56 b 3 . 2 9  
7x.bo 7 3 . 9 6  eb.34 
72,30 7~,86 8b,79 
71.14 73.74 86.19 
70 .9~  73.74 b o . ~ ]  
71.I~3 74,05 86,84 
~J,zb 74.8o UT.b8 
7 4 . 2 5  7 b . 8 7  B8.Z2 
7 4 . 4 0  7 b . 9 ~  8 b . 0 2  
7 ~ . ~ 0  75,bo d 7 . ~ 6  
74.26 75.41 87.20 
7 4 . 2 ~  7 5 . 2 1  u 7 . 1 8  
74.47 75.21 87 .51  
7~,Ub 74,b3 e7.14 
72,02 7J.87 o o . l O  
7 0 , 3 8  71.77 8 3 . 8 9  
o 7 . 0 7  6 9 . 3 0  u l . 5 6  

TUBAL POWER, DB = 1 0 U . 2 7  



NUZbSE bl~ : 2.~" 
Dlr '~Obi lR UIA = ~.0" 
FLU. ~6MPERATURE,TUTAL = 
M1ChoPHU~E RADIU~ = 6 FT. 

5 3 0 . 0  DEG 

NOZZbE-DIFFUSOR 
NAC. NO. = 0 . 9 0  

6PACING RATIO = 0 . 7 5  

MICi~OPHONF'. ANG~,E, DEG 

30.  45 .  60 .  75 .  90 .  105 .  120 .  

~KsOUZhCY,mZ bOUhD POWER I~IENSITY bEVEL,DB TOTAL PUwER,DU 
( 1 / 3  UCTAVE BAND) 

kO 
t/1 

200 .  7 1 . 3 3  7 2 . 1 9  7 3 . 0 ~  7 3 . b o  7 3 . 4 3  7 2 . ~ 2  7 2 . 7 1  8 8 . 0 2  
LSO. 71.96 7~.27 73.58 73.97 74.40 13.88 73.46 86.69 
315. 14.1z 73.24 73.YD 74.16 7b.2b 76.09 74.78 89.69 
~00. 75.~o 74.S3 74.35 73.27 75.U7 76.05 74.32 B9.91 
590. 73.42 7 4 , 2 2  73.77 74,35 73.18 76.4% 75.32 89.93 
o30. 73.~L 73.47 73.20 73.96 73.97 76.19 75.94 ~9.69 
BOO. 73.17 73.43 73.84 74.28 74.75 7~.87 76.30 09.53 

1000. 73.42 /4.08 74.35 74.02 74.70 75.uu 76.40 89.71 
1250. 73.07 73.71 74.03 74.4b 74.34 75.~6 76.33 09.92 
I600. 7 3 . o l  73.67 73.J9 73.~ 74.68 73.84 76.32 89.72 
d000. 73.93 7~.00 12.~ 73.32 74.31 I~.0~ 7b.43 69.42 
2bO.). 7~.05 7~.08 73.39 73.18 73.51 75.15 7b.35 89.39 
3150. 73.2# 7%.03 73.46 73.3U 74.10 76.92 76.02 09.63 
4000. 73.17 7~.~0 73.d~ 74.06 75.26 /b.94 76.95 90.46 
b000. 72.7L 76.2~ 75.0~ 75.46 70.55 79.10 79.92 92.20 
o300. 73.b7 77.dI 76.44 77.16 7~.Io ~1.~b 61.69 94.09 
6000. 75.~8 79.90 77.96 79.00 80.72 ~3.61 83.26 90.14 

luU0o, i5.77 80.4% 77.39 78.HI 81.06 03.76 84.20 96.37 
1250U. 75.07 79.76 76 .19  77.28 60.44 8~.99 ~4.05 95.60 
loub0. 74.18 79.02 75.42 76.58 79.7o ~J.13 8~.27 95.24 
20009. 72.YI 77.70 75.04 76.20 76.95 ~ l . ~ b  81.93 94.00 
25000. 70.03 76.01 73.90 74.55 77.13 iU.b9 79.a8 91.90 
31500. 68.29 73.94 72.44 73.21 75.37 76.93 77.03 90.05 
40000. 66.20 72.1£ 70.79 72.00 73.29 74.76 76.03 d8.19 

TUTAL POWER, DB 1 0 5 . 8 1  

m 
O 
('3 

m 

40 
O 



I:uZ&Li" DIA = 2.t~" 
u16Fd.':,tIK OIA = O.0" 
i'l,u:i ,t:,t.,Pr..RA'ruKs,To£Ai, = 
~iCRt-IPHOI'~E RA[)IU~ -- 6 ~T. 

5 3 0 . 0  DSG R 

MICROPHON~ AI,;GLE, DEG 

NuZZLE-DIFFUSUR 
MAC. SO. = 1.10 

SPACING R A T I O  = 0.75 
;> 
m 
O 
cJ 

n 

do 
o 

o l  

30.  45. 60.  75. 90. 105. 120.  

r ~ Et,~ L; e:r~C ¥, HZ Sul,ND POW~R INTs~SIT¥ LEVEL,D~ TOTAb POWER,DS 
( 1 / 3  OCTAVE BANO) 

0% 

200.  72.01 70.69 71.23 71.74 70.78 
250. 1 3 , 2 v  l u . 6 ~  10 .3u  71.70 71.26 
315. 74.95 73.50 73.49 74.38 74.34 
400. 75.Iu 75.~o 75.5J 7b.bl 73.94 
500.  7q .~3  7 5 . 1 ~  75 .87  7 5 . 0 0  7 4 . I 0  
b~0.  75.25 7~.00 75.64 75.72 75.28 
duO. 74.20 74.02 74.45 74.80 75.d3 

[uO0. 73.~9 73.10 73.41 74.q5 74.47 
l ~ O .  1 4 . ~  7 3 . 3 1  7 3 . 4 ~  7 5 . ~ 2  7 q . 7 6  
thO~. 70.09 7 5 . 3 5  75.04 70.33 75.82 
2o00. 79.85 78.78 77.~0 79.2b 79.85 
2bUO. 1%.99 7 9 . d l  79 .U0  8 1 . 2 4  d l . 0 9  
31~0. 7 b . 3 5  ' ? b . d l  78.39 79.06 79.35 
~U(;0. 19.96 79.21 79.~5 78.20 77.81 
5000. ~l.JO U0.o3 80.08 75.54 77.72 
0300. 81.~1  8 1 . 2 1  60.03 79.01 7~.90 
ouo0 ,  d1 .72  ~ 2 . 1 2  8U.44  80 .11  8 0 . 7 1  

lu0 , )O .  81.10 e2.Zb ~O.4b 80.01 81.13 
1 2 5 0 0 .  7 9 , 0 5  8 1 . 1 4  7 ~ . 9 5  7 o . 5 3  8 0 . 5 6  
IoU00. 75.u9 /9.Oh 77.22 77.75 79.69 
20000. 75.43 75.91 76.bb 77.05 78.96 
25000. 73.35 77.54 75.94 76.32 77.6U 
3 1 5 0 0 .  7 1 . 3 4  7 6 . 7 9  7 4 . 5 3  7 5 . 2 7  7 5 . 9 3  
40000. 0 9 . ~ 0  75.61 73.77 74.16 74.32 

7 0 . 6 0  7 0 . 0 0  8 6 . 2 3  
7 1 . 1 2  7 1 . 5 0  8 6 . 4 5  
7 s . x 9  7 2 . 8 0  8 9 . 0 1  
I b , ~ 9  7 3 . 9 7  9 0 . 4 9  
7 5 . u 6  7 5 . 5 3  9 0 . 4 4  
1 ~ . 9 4  7 7 . b J  9 0 . e 8  
73.79 77,31 89.88 
7 ~ . ~ 9  7 6 . 4 6  e 9 . 2 6  
7 n . 0 4  7 7 . . 0  9 0 . 2 2  
7 o . u 8  78.u5 9 1 . 3 8  
UV.2O 81.57 9 4 . 5 8  
81.67 81,99 9 6 . 0 2  
79.05 U0,05 94.32 
I I . 5 0  7 8 . 0 6  9 3 . 7 3  
71.54 77.53 94.38 
7U.98 7 8 . 7 0  95.05 
81.61 81.27 95.42 
b 2 . 1 ~  8 2 . 3 2  9 5 . 6 4  
8 1 . 6 9  8 2 . 2 9  9 5 . / 7  
5 0 . 9 4  82.07 94,n9 
7 9 . 8 7  8L,79 9 3 . 9 1  
78.05 8 0 . 1 8  9 2 . 5 2  
75,47 7 8 . 6 9  9 1 . 2 5  
75,34 77.40 90,05 

TOTAL PO~£R° DB = 1 0 6 . 9 5  



',O 
. j  

~,U3ZL~ I}IA = 2 , 8 "  
b l ~ ' b 6 U R  dIA = 0 . 0 "  
YblJ~ TE~PERATUI~E,TU£AL = 
hLChU~ltO~E k , u I U ~  = 6 ~T.  

JIU, 

k'R E~.~ LI f-.;.~;C Y, HV. 

4 5 .  

5 3 0 . 0  DEG R 

~IC~UPHUkE ANGLE,bEG 

60. 75. 90. 

~UUhO PO,ER I|~TE~SITY bEVEL 

~OZZbE-uiFKU~OR 
RACH NO. = 0.70 

I 0 5 ,  

SPACING RATIO = 1 . 0 0  

120. 

TOTAL PO~ER,DB 
( 1 / 3  OCTAVE BAND) 

TOTAL POWER, DB : 100.09 

200. 70.1(I  09 .59  69 .28  71 .08  71 .29  71 .28  70 .90  85 .97  
x50 .  7u .04  09 .2~  09.31 71 .29  ~0 .98  7U.70 70 .77  bb .6~  
~ l ~ .  72,72  7U.~J 70 .49  71 .47  71 .06  7 1 . J l  70 .07  ~b .43  
4U0. 71.d~ 72 .~d  70.27 71 .08  70 .62  71.11 70 .12  bb .4b  
hub. o b . 7 ~  o 9 . 7 L  0 9 . 3 5  o 9 . 9 9  09.~6  71 .10  71 .25  80 ,36  
030. o9.7~ o9.3,, 69.1~ 70.24 7U.13 71.U8 71.56 Bb.~O 
o0b. 70 .25  09 .35  09 .17  70 .74  70 .40  O~.92 72 .45  05 .37  

~000. 7u. J3 o9 .00  o~ .40  70 ;22  70 .34  69°90 72 .ub  85 .24  
lX50 .  71.40 IU .20  7b.¢;Z 70 .46  70 .99  72 .04  73 .39  86 .35  
io0u. 72.~u 71.30 71.~9 70.71 71.75 72.~I 73.38 80.92 
?090. 72.9q 72.52 71.21 70.83 71.39 71.0~ 73.31 ~7.02 
zbOb. 7~.9J 7~.?~ 71.bU 70.94 71.02 7~.UO 72.80 87.13 
3150. 12.43 72.73 71.79 71.19 71.02 72.08 73.74 U7.38 
~000.  7 1 . o l  73 .25  / l , ~ U  71 .o2  71 .06  7a.  Jo 75 .00  87 .~9  
b0O0. 70.~5 I~.4o 72.11 71.80 72.56 74.04 75.95 08.33 
0300. 69.3z 72.vb 71.4~ 71.09 72.57 74.72 75.U2 8U.2u 
~000. 00.03 72.~9 70oOO 71.02 72.5d 7%.96 75.75 ~8.11 

I0000. oo.4q 71.ob 69.ol  70.70 72.40 7%.~, 75.68 87.77 
Iz500. ~8.51 /1.54 09.71 70.75 72.41 74.93 75.42 07.75 
]60U0.  o~.~b 72o19 b~.87 71 .25  72 .74  7~.~8 75 .66  Ue.03 
20000. 67.00 7L.39 09.03 71.05 72.37 74.32 75.15 87.74 
25000.  ob.~7 / 1 . 5 0  OUo42 69 .90  71.11 7~ .04  73 .94  80 .53  
31500.  0~ .o~  09 .50  o6 .7~  08 .30  69 .16  71 .12  72 .09  ~4 .60  
~000U. b l . b b  07 .22  65 .07  60 .58  67 .65  6U.95 70 .44  ~ 2 . o 9  



NOZZ[,~ OIA = 2.d" 
DIrFUSUR OIA : 6.0" 
FbO~ TLMPERATUkE,TuT~5 = 
M~C~OPhUh~ ~(AD1Ub = 6 FT. 

530 .0  bEG R 

MICROPHf~BE ANGLE,DHG 

NOZZbE-UIFFUSOR 
MAC, t~U. = 0.90 

SPACING RATIO = 1.00 

,> 
i l l  
0 

o 

o l  

30, 4b,  bO. ~5. 90,  105. X20, 

F~ EuliE.IC ¥, ii~- SU|JbD PO~ER INTENSITY LEVEL,D~ ~UTAb POkE~,D8 
( 1 / 3  LICTAVE bANU} 

GO 

20d.  7z .33  72 .22  73o31 71 .79  74 .12  7Jo00 71 .95  87 .87  
~5u. 72 .~0 72 .21  73.37 73 .00  74 .92  7J .54  73 ,3~  58 .45  
31~o 74.95  74 .31  7 ~ . s l  75 .42  75 .~0  7 5 . ~  74 ,69  90 .23  
d0'). 15.~9 7u.~l 74.75 74.28 75.u5 73.40 74.85 90.48 
500. 74.23 7~.I~ 7~.30 74.30 74.~9 7~.24 75.~ 59.72 
h30. 74.31 73.10 73.72 74.23 74.93 15.3~ 76.0U 89.~3 
HO0. 7~.~8 73.do 74.0~ 74.05 75.60 73.07 76.23 U9.7o 

IP00. 73.9o 73.87 73.77 73.93 75.32 7~.I0 77.35 d9.80 
125~. 74.00 7j.99 74.34 73.55 7~.59 7o. Io 77.20 90.04 
Io~0o 75.32 74.~I 74.40 73.44 74.31 7~.59 75.85 ~9.9~ 
2300. 75.78 75.01 74.20 73.82 74.28 15,ZZ 75.59 bV.V9 
2500. 75.~I 75.5d 74.57 74.27 7~.31 7~.25 70.36 90.2~ 
3)50. 73.u~ 7~.90 75.07 74.J4 75.11 75.I~ 7o.~0 90.70 
~OOU. 74.09 lo.2d 75.~3 74.8b 75.1o 77.36 77.9o 91.45 
5000. 73.db 75.7J 75.56 75.82 77.72 7V.37 80.21 9Z.75 
o3u0. 73.o~ 77.93 77.21 7o.84 79.21 bi.18 81.83 94.14 
8U00. 75.12 79.84 75.35 7~.24 81.3~ 8~.~4 8~.27 95.04 

IO000. 75.~ 80.2z 78.09 7~.44 ~2.U7 b4.1u 84.13 9b.bl 
IzSOU. 75.o4 79.5~ 77.32 77.49 81.28 b~.71 8~.17 9b. Ob 
It)~;0t;. 7~.hb 78.9~ 75.81 77.18 80.3o 02.79 H4.52 95.45 
2u()00. 73.~9 77.~0 76,29 70.74 79.20 81.31 83 .23  94.20 
2500,). 71.77 7o.41 75.14 75.DI 77.77 79.1~ 8U.~7 9Z.48 
31500. 7U.32 75.58 73.99 74.53 76.35 77.25 78.74 91.04 
4u000.  58 .~u  73 .80  73 .04  73 ,01  74 .80  75 .90  70 .75  u9.51 

¢OTAb POWER, DB = 1 0 o . 1 4  



NUZZLE UlA : 2.8" 
uI~U~uH UIA = 0.0" 
FbuW I~PERATURE,~UTA5 : 
MICnOPhGNE ,AOlu~ = b FT. 

5 3 0 . 0  dEG 

NOZZLE-DIFFUSOR SPACIhG RATIO = 1.O0 
MACI~ Hu. = 1,10 

MICROPHL~|~E ANGLE,DEG 

30.  eS. 60. 75. 90.  105 .  120 .  

FR~UbE.~C¥,HZ 8bb~u PU~Eh II~TENSIT¥ LEVEL,D~ TOTAb PUrER,D8 
( 1 / 3  OCTAVE 6AhD) 

x,O 

200.  I 1 . 6 0  7 0 . 7 5  7 1 . 0 4  7 2 . 0 2  7 0 . 9 6  7 0 . ~ 8  7 1 . 1 4  8 0 . 3 2  
~0. 72.67 70.9o 71.21 72.20 71.85 )t.zO 72.61 86.82 
~15. 75.05 73.89 7 4 . 1 6  74.03 73.b4 74.02 73.96 d 9 . 2 2  
400. 75.~9 7b.bU 75.09 74.58 74.41 15.13 75.04 ~U.23 
o0U. 74.54 7~.63 75.07 74.32 74.49 7b.29 75.94 90.29 
boO. 7~.Z9 74.71 74.H0 76.~5 75.45 71.5~ 77.1D 91.12 
800. 7~.9~ 74.~I 7~.20 75.44 75.97 75.71 76.92 90.50 

1000. 7~.3~ i~.tu 74.37 74.~4 74.52 7,,.91 76.o7 89.83 
]250. 76.~1  7~.51 74.~5 75.03 7~.41 76.14 77.13 9 0 . 4 2  
Io00. 7t~.24 76.48 73.72 75.o3 76.19 7o.80 78.09 91.35 
2000.  8 0 . 4 2  7 8 . 7 ~  7 8 , 8 0  7 9 . 0 7  8 0 . 1 9  8 0 . 1 0  8 2 . 5 4  9 ~ . 0 5  
2~u0 .  b u . 3 5  8 0 . 0 2  8 u . 0 5  b 0 . ~ 3  8 1 . 5 4  b l . 8 0  8 s .  Ob 9 6 . 2 3  
3150. 7~.o5 du.b~ 79.58 79.99 80.79 ~U.73 80.79 v5.45 
4000. ~u.oo 81.ui b0.10 79.8~ 79.~2 79.76 79.84 96.47 
5000. ~2.30 80.90 b0.e9 79.58 79.~2 79.41 79.60 9~.36 
6300. u Z . 0 5  bi.05 ~0.28 79.70 8u.26 80.06 80.94 95.64 
dO00. 8 1 . o 7  o l . H 9  b 1 . 1 4  8 0 . 4 5  8 1 . 9 2  8 2 . b 0  8 3 . 1 7  9 5 . 9 5  

I0000. 61.35 UI.~8 ~I.I~ 80.50 82.37 8~.2Z 84.07 97.29 
12500. o 0 . J 3  ~1.3o 00.21 79.79 52.13 o2.99 64.15 9 6 . 8 3  
Iou00. /~.~0 80.55 79.49 79.14 81.64 03.J2 84.09 96.17 
20u00. 77.~0 80.00 79.02 79.00 8U.95 ~1.40 83.78 95.58 
2~000 .  7b.OU 7~ .50  7 ~ . 4 3  7 8 . 3 5  7 9 . 3 8  U U . ~  ~ 2 . 1 4  9 4 . 6 2  
31500. 7~.23 78.~8 77.71 77.14 77,75 78.59 80.44 9~.28 
~0o0o. 7 2 . 9 o  7 7 . 5 9  7 6 . 5 5  7 6 . 2 3  76 .81  7 7 . ~ 1  79.36 9 2 . 2 3  

TUTAL POWER, DB = 1 0 7 . 8 4  

[11 
O 
CJ 

& 
o 



[.L,L.ZuF. UIA - 2.U" 
ulI'rOLUR DI~ " 6.0" 
['bU~, TE,'~[~I:.[~ATURL,".L)TAL = 
MICii.UPIIb~E RADIUS= o i 'T. 

530.0 i.)l~,G k 

MIC~OPhuNE ANGLE,DEG 

NOZZbE-UIFFUSOR SPACING RATIO = 1.25 
HAC~I i,d. = 0.70 

m 
O 
O 

-i-, 

? 
O~ 

3 0 .  4 5 .  b0 .  7 5 .  9 0 .  105 .  1 2 0 .  

l"i~ P..(~ U ,'.,~ C Y, HZ ,SOUhb PUV, r..N Iri'IP..tJSIT~/ bEVEL,DB TUTAb POWER,DB 
( 1 / 3  UCTAVE BANO) 

0 
C~ 

200. 70.55 70.70 71.31 70.45 70.32 70.48 70.75 85.81 
250. 7U,5b b9.47 70.ti 70.13 70.9~ b9.7b 70.3d 55.24 
3J5.  7L .60  70 .bb  b9 .~b  70 .38  72 .13  7U.UO 70.21 u5 .89  
400. 71.~6 71.0~ o9.58 69.80 71.03 7U.oI 70.92 55.80 
boO. 7 0 . x 2  7U.31 0~.~9 69 .6u  b~ .42  71 .u4  71 .13  ~5 .45  
030. 70 .42  70.~1 b9 .37  70 .04  69 .97  71 .0~  71.91 55 .63  
bUO. 70.37 /0.52 59.46 70.23 70.59 b~.bb 72°43 ~5,53 

lO00. 71.59 71,UI 70.57 lU.bO 70.95 I I .U4  72.b3 bb.21 
1250. 73.70 71.82 72.25 71.30 71.h3 72.~9 72.90 87.23 
~600. 70.19 ~3.~0 73.5~ 7~.I~ 72.38 7~.~0 73.55 B8.41 
2U00. 76.33 73.6o 7~.7o 73.05 73.06 72.37 75.05 b~.29 
zSLJ~. 75.83 75.s4 74.2~ 73.50 73.30 7J.12 75.70 ~9.76 
315o. 74.~9 76.00 73.92 72.73 73.08 7~.55 75.97 59.49 
~uu,J. 73.~5 75.03 72.67 7].55 72.~2 73.9i 75.11 88.86 
5000. 71.23 73.55 71,~9 70.52 72.60 74.o5 75,06 88.38 
5300. 59.72 7~.uo ~1.5U 70.36 72.71 "14.75 76.O1 u8.19 
huOU. o9.5~ 75.13 70.h9 70.42 73.2~ 75.12 75.71 88.31 

l(~000, o9.30 72.~I 70.28 70.41 73.05 75.10 75.b0 u8.07 
12b0,J. 69.1~ 72.20 70.11 70.47 72.97 7~.39 75.17 87.71 
l b 0 0 0 .  08 .95  72 .5o  70 .19  70 .91  72 .95  7~.18 74 .24  07 .70  
zOUO0. 57.69 71.91 ~9.d3 70.58 72.36 7~.59 72.86 ~7.09 
25000.  05 .67  7 0 . d l  68 .54  09 .50  71 .07  72 ,2~  70 .78  85 .80  
31500. 62 .03  bd ,50  06 .57  67 .39  08 .88  bY.U7 09 .02  83 .55  
~0000. ~0.2g o5.81 D5.19 55.41 65.70 o7,57 69.64 81.57 

TU£A5 PO~ER, OB = 101 .06  



0 

[,OZZI,E DTA = 2.~" 
DiirU,SO}~ DIA = b.O" 
FLUv. I'i:I~i'I:;FcATIJt(I:.,TUTA~. = 
I~ICR~JPIIfJt, E RAt,[US -- o FT .  

JO. 

F i~EOUEhC¥, HZ 

4 5 .  

5 3 0 . 0  UEG R 

NOZZLE-OIFFUSOR SPACING RATIO = 1 . 2 5  
MACH NO. = 0 . 9 0  

HLCROPtlOhE ANULL,DEG 

60. 75. 90. 

SOUND POWER INTENSITY LEVEL,DB 

1 0 5 ,  1 2 0 .  

TOTAb PUWER,D~ 
(I13 GCTAVE bA~D) 

2 0 0 .  7 1 . 5 5  7 2 . 1 4  7 3 . 0 3  7 3 . 5 6  7 3 . 1 8  7 4 . 0 5  7 2 , 0 2  8 8 . 3 3  
z50. 72.33 72.3,1 72.61 72.b2 73.48 I~.7U 72.31 o8.40 
315. 73.97 7~.~7 75.11 72.87 75.69 75.90 74.12 89.60 
~00. 7~.71 74.3~ 75.o5 73.25 75.15 75.75 75.18 90.01 
500. 73.36 7s.51 74.40 73.44 73.35 74.90 75.60 89.2~ 
530. 7J.~ 73.57 73.09 74.51 74.02 7~.49 7b.27 ~9.39 
eO0. 74.34 73.~o 73.37 74.90 75.28 7J.90 77.20 ~v.60 

1000. 7~.~2 7~.29 7~.~1 74.38 74.58 74.59 76.92 ~9.83 
1250. 75.19 ~5.05 75.33 74.13 I~.~I 7b.01 76.32 90.40 
1600. 75.7b 7h.14 76.12 74.57 75.34 75.73 76.43 90.90 
2U00. 75.14 77.7~ 75.7U 75.71 76.40 7b.15 77.26 91.94 
2500. 7h.~b 79.21 77.12 7b.ob 7h.63 70.~ 78.06 92.79 
3150. 75.8U 80.U~ 77.53 7b.59 7e).86 77.17 79.18 93.29 
~Ou0. 77.70 79.~5 ~7.58 77.10 77.29 7d.29 8U.37 9J.47 
bOO0. 7 5 . ~ 0  75.21 77.~3 77.10 18.03 79.~b 81.67 93.70 
t300. 74.~2 7u.15 77.2~ 77.03 79.41 Ul.~8 83.36 94.54 
5000. ~q.b9 7~.9~ 77.82 78.24 80.73 83.30 8~.29 ~5.84 

Ib000. 75.(,b 79.56 77.59 75.75 80.~b ~.35 8~.20 95.45 
12500. 7~.00 79.35 77.24 78.17 80.49 d4.14 83.29 96.10 
lo~U0. 7,1.~0 7~.13 77.01 77.78 80.09 ~S.U3 81.80 95.32 
2u000. 7~.bV 7U.57 7o.E~ 77.27 78.98 ol.lO 79.61 94.05 
25000. 71.~3 7/.0~ 75.85 75.8b 77.17 7u.~4 77.17 92.07 
31500. o9.o5 75.21 74.22 74.4b 75.36 7b.lb 75.63 90.25 
40U00, 67,40 7~.b9 72,09 72.29 73,62 74,7~ 75.94 ~8.69 

TUTAL PO~ER, D8 = 1 0 b . 4 3  

m 

O 
c) 

m 

40 
o 



NOZZLE DIA = 2.8" 
DIFFUSOR DIA = 8.0" 
FLOW TEMPERATURE, TOTAL = 
MICROPHONE RADIUS = 6 FT. 

530.0 DEG R 

MICROPHONE ANGLE, DEG 

~'.IIZ;'.bI',-uL~"I'U~%[)K ~)PACL.G r(AV~u = 1.2~ 
,,AC;~ , ,d .  : 1 . 1 0  

), 
m 
CI 
o 

o 

30. 45. nu. 72. 9u. J ub, 120. 

FREQUENCY, HZ SOUND POWER INTENSITY LEVEL, DB TUTAb PF;,,~.E, b,~ 
(1/3 UCl~ ,~A.u~ 

0 
I,.3 

200. 71.59 71.59 
250. 71.88 71.25 
315. 75.03 73.32 
400. 76.21 74.81 
500. 74.72 74.65 
630. 75.07 75.58 
800. 74.98 75.17 

1000. 74.13 74.06 
1250. 75.81 74.73 
1600. 77.88 76.80 
2000. 81.35 79.95 
2500. 82.08 82.21 
3150. 81.79 83.13 
4000. 82.72 84.05 
5000. 82.50 83.77 
6300. 81.84 83.11 
8000. 82.00 83.08 

10000. 82.03 83.50 
12500. 80.67 83.02 
16000. 79.18 82.49 
20000. 78.26 82.08 
25000. 76.58 81.54 
31500. 74.65 79.98 
40000. 72.52 78.18 

71 92 
71 36 
73 85 
75 52 
75 22 
74 72 
74 24 
73 49 
75 22 
76 83 
79 64 
81 30 
82.52 
82.79 
81.35 
81.04 
82.02 
82.10 
81.09 
80.86 
80.81 
80.51 
79.31 
77.61 

7 1 . 7 7  7 1 . 4 2  
71 .~3  7 1 . u ~  
7,~.]7 14 .11  
7 4 . 1 ~  )4.1,1 
7,,,. ~,7 7", .  2o 
7 5 . 3 7  / 2 .  :)O 
"1~.o0 / b . o 7  
7:~.4o lq. SV 
7 ~ . 6 5  1 4 . v 3  
75.73 IA .Oo  
79 .  13 .$U.~o 
~}J. ]8 a l l . d 5  
o(,. bO ~ 1. J~ 
~ 1 . 1 2  o l .  LL 

~0.35 "JO. 62 
~u.v~ "~l .e7 
ol . , d  ~ .  r,7 
~ 'J . IO  K 2 . h b  

~u.t~ "~).27 
79.uo /9.00 
77.,,O /7.73 
7o.u7 lh.~4 

7 = . = 1  7 1 . 1 0  o 7 . 0 3  
/ J . u d  7 2 . ~ 0  o 7 . 1 ~  
7 b . 2 9  7 3 . 2 3  u g . q J  
1 ~ . o i  1 4 . 2 9  V u . 2 ~  
7 ~ . o 0  7 ~ . 4 9  v O . 1 7  
I o . z Z  7 o . 7 4  ~l , .M3 
12.13 77.17 9 u . j ~  
7 ~ . b O  1 6 . b 3  ~# .~O 
l o .  Jb 7 o . 3 2  9u.bv 
7 7 . u 7  17.20 v l . o 5  
8 U . d 2  81.1U ~ 5 . b 4  
o2 .~O b ~ . ~ l  v l . 2 v  
8 ~ . v U  82.42  9 7 . 4 h  
~ z . 4 4  d l . g o  ~ / . 7 1  
~ 1 . 7 3  dU .94  9 ~ . 1 J  
UI.~7 ~1o11 9 o . 1 ~  

U ~ . 9 9  8 J . l ~  9 d . l u  
b J . 7 ~  ~ 3 . 4 2  ~ 7 . 7 J  
d J . l ~  o 3 . 2 2  ~ 7 . 1 ~  
~ 1 . ~ 9  b2 .?U ~ o . ~  

/ d . x 2  7 ~ . 7 4  9 3 . 7 3  
7 o . b O  7 7 . 1 2  9 ~ . 1 u  



O 

uAtru,qtJH Dl,t = D.0" 

~ICR[JPt~O~A." t(AI)IU~ = b FT. 

30.  45. 

5 3 0 . 0  DEG 

hOZZb=-O/KFU~UH ~PACZNG RATIO = 1 . 5 0  
~AC~ NO. : 0 . 7 0  

MICHUPHUNE ANGL~,I}EG 

60 ,  70 .  9 0 .  

5UUND PUWER LI, TEh&ITY LEVEb,DB 

1 0 5 ,  1 2 0 .  

TOTAb PUaER,D~ 
(113 UCTAVE bA~D} 

20~s. 7 0 . 2 6  7 1 . 3 4  7 1 . 1 8  7 1 . 7 2  7U.97  7 1 . 9 7  6 8 . 0 4  0 6 . 5 3  
~50.  7 0 , 2 4  7 1 . 3 0  6 9 . 1 9  7 0 . d ~  7 [ , 4 4  12.04 6 8 . 7 0  u6.42  
3 ] ~ .  7 1 . u 7  7 1 . 9 0  o 9 . 8 3  7 1 . 0 0  7 2 . 1 0  7 2 . 3 0  6 9 . 3 0  a o . 7 3  
4UO. /1.72 71.13 70.71 70.16 71.12 ll.2U 69.89 bO.2t 
bOO. 70.37 70.81 7V.77 70.2~ 69.di 70.22 71.00 bb.63 
n30 .  7 1 . ~  7 1 . 3 4  71 .21  70 .21  7 0 . d 6  7u .71  72 .17  "o6,1o 
o0 ' ; .  '13.19 7 1 . 9 3  71 .~u  7 1 . 3 ~  7 1 . 7 1  71o1~ 7 2 . 9 0  b n . 9 4  

~UOU. I b , b b  7S.7~  7 3 . 2 ~  7 2 . 7 3  7 l . n d  7 1 . ~ 5  7 3 . b 0  UB.11 
12~u.  77 .41  7 ~ . 0 4  70 .97  7 4 . 1 2  13 .10  7J.4q 7 3 . 7 u  9 0 . 0 5  
l bO0 .  0 0 . 2 5  7 0 . 7 3  7 7 . 9 ~  7 6 . 0 8  7 4 . 5 5  ' I~ .uU 75 .01  9 2 . 2 0  
2000.  d l . b u  ~U.97 7 ~ . 0 2  7 7 . 1 0  7 o . 0 ~  7 0 . 2 0  70 .57  9 3 . 7 9  
2~00 .  b O . b l  u O . ~  78 .~1  17 .33  7 0 . 1 7  71.UU 7 0 . 5 9  9 ~ . 8 3  
s l ~ 0 .  70.2~ 7 # . 6 ~  I o . 9 0  7 0 . 6 0  7 4 . 8 0  7o .~U 7 6 . 6 6  9 2 . 4 0  
4000 .  7 4 , 5 ~  7 0 . ~  7 4 . 7 9  7 3 . 7 5  7 3 . 8 8  1~.3o  7 6 . 6 4  9 0 . 5 3  
~00O. 71.~0 70.12 73.bi 72.47 73.91 7~.28 70.40 89.03 
b3oU. 70.u7 I~.4~ 72.~0 7 z . 0 8  73.H1 7~.45 70.44 89.24 
~UOu. 70 .40  7 , } .6o  7 2 . 8 o  7 2 . 3 3  7 3 . 9 0  15 .14  7 0 . 4 0  ~ . 4 3  

IUtJt,0. I0.~ 73.do 72.b0 72.83 73.93 Ib. ld 70.92 dg.2d 
l ~bO~ .  70.49 7~.90 72.b4 72.94 7~.89 7~.57 75.37 8 ~ . 2 2  
Ib00J. 70.53 74.bb 73.03 73.25 73.92 7~.~8 75.14 ~9.39 
200t,0. ~9.~b 73.9~ 72.20 72.80 73.13 7,1.03 74.34 db.b7 
ZSdO0. 07.51 7~.12 70.79 71.52 71.95 72.90 73.21 87.|3 
315U0. 05.20 7V.19 08.67 69.16 70.20 71.03 71.40 80.17 
4 0 0 0 0 .  0 2 . 3 ~  6 7 , 9 ~  0 7 . 3 3  6 7 . 1 0  6 8 . 2 0  6 9 . 3 5  6 9 . 2 5  8 3 ° 2 3  

TUTAL PUHKR, D~ = 103o23  

111 

:;0 

o 

O1 



t, UTZbE IJLA : 2.8" 
ULI'~'U$,Jh I)TA : h.0" 
FbU~4 I'HPERATUHE,tt,TaL = 
rliC~'JPtiUt~i"- kAI)J. UG = 6 FT. 

5 3 0 . 0  DEG k 

NOZZbE-DZFFUSO~ 
MACtt NU. = 0.90 

SPACING RATIO : 1 .50  
m 
O 
C~ 

-n 

O 

oi 

MLCRUPHONE AkGLE,DEG 

h r.o~l'.::C ~, HZ, 

30. 45. bO. 

SOUNO 

75. 

I~TENSIT¥ 

90. 

LEVEL,OB 

105, 120. 

TOTAL POWER,D~ 
( 1 / 3  UCTAVE BAND) 

O 

200. 71.81 72.~3 73.42 72.95 14.44 72.~4 71.17 88.25 
250. 7~.7~ 7z.ll 72.~2 72.98 74.Iu 7j.10 73.39 88.3o 
31~. 73.07 74.oU 72.47 74.79 Ib.bU 76.u5 7%.86 90.06 
• Oq. 77°37 75.5~ 74.~8 74.?0 74./b Ib.~ 74.41 9u.bi 
5(J(~. 7~.83 74.97 75.24 74.03 13,04 7~.79 74.79 9U.01 
o30, 7~.e~ 14.~9 74.00 74.31 74.61 "13.O~ 75.94 b9.94 
BOO. 7D.63 75.42 74.~4 74.92 75.34 74.13 77.08 90.30 

IU(}0. 7o.7~ 7? .21  76.9? 76 .1o  74.85 13.40 77 .27  91 .43  
12~0. 7d.o~ 7~.87 77.46 76.76 75.44 7o.67 77.21 92.93 
160U. bU.~U ~2.41 79.25  77 .43  76 .93  I o . ~ 5  77.21 94.51 
20uu. ~2.~0 ~.9~ 8u.76 /~.d6 7u.~3 77.74 78.i3 95.99 
2D00. 63.59 b4.51 ,l.d3 79.~4 78.15 79.13 78.99 96.79 
31'~0. b~.0/ u2.7~ ~2.00 7~.ud 79.21 7~.77 80.07 ~6.14 
&uO0. bj.95 o0.33 bu.2o 76.48 7~.49 uU.u~ 80.96 95.09 
500[). 77.~3 79.07 76.oI 78.Z2 79.51 ~0.~o 81.16 94.54 
o~OO. 75.97 79.~ 7~.03 78.95 80.29 ~i.oO 8~.92 9~.24 
~U00. )h.z7 80.20 76.bb 79.69 81.27 HZ.~9 82.87 96.13 

iOJU0. 71).o2 o0.1~ "/8.d~ 7~.36 81.73 83.75 83.70 W6.51 
12~00. 70.73 b0.3b 7~.o2 79.59 81.82 o3.81 83.70 96.60 
loUu0. 70.72 79.7~ 78.87 79.02 81.40 6~.O2 83.51 9b.29 
20U0U. 70.0U 78.77 78.53 77.67 80.28 bl.o~ 79.75 94.73 
2~U00. 14.~o 77.26 77.38 76.12 7~.27 79.36 77.59 92.85 
315o0. 71.98 72.7~ 75.97 74.38 76.58 71.19 76.06 91.U9 
~O000. 70.42 7o.~4 74.69 74.84 75.33 7~.35 76.54 90.52 

TUTAL PO~ER, D~ = 107 .76  



i~OZXu60IA = 2.8" 
DIE bdSOa DIA = ~,.U" 

;|ICHLJ[~IIO,, I'- HADIUS = 6 ~'T 

200. 72.1o 7U 
250. 72.9~ 71 
315. 7u.ld I~ 
,tOO. 7o.zu 7~ 
b,}O. 75~77 7~ 
b~0. 76.99 75 
~U0. 7b.~8 75 

lO0O. 7o.7U 70 
12bO. 7 b . o ~  77 
1o00.  8 1 . 5 5  uu 
2009. ~4.u4 83 
2500 .  8 h . 1 5  Ub 
~ l b U .  H b . 2 9  o0 
~uO0. 6~ .18  8 ~  
~')O0. ~ q . o 7  0% 
o300 .  ~2 .98  H~ 
bOUg. b 2 . Y ~  U~ 

10uO0. 8~.07 ~ 
l Z ~ 0 0 ,  d2.77 ~ 
ibU(,u. 62.09 ~4 
zOOoO. ~0.97 U~ 
2~000. 79.46 83 
31500 .  77.20 ~z 
~0000 .  7~.37 ~I 

5 3 0 . 0  UEG H 

NOZ&b~-DI~FUSOR ~PACING 
MACH |~U. : 1 . 1 0  

RATIO = 1.50 

.5u  7 1 . 2 u  7 2 . 1 1  7 2 . 5 3  7 1 . 2 8  7 1 . 8 1  8 5 . 7 5  

.2¢  7 1 . 3 9  7 4 . 0 ~  7 2 . 3 2  7 3 . d =  7 2 . 5 5  d b . l O  

.b~ 7 4 . 2 9  7 5 . 1 0  7 5 . 4 u  7 b . b b  7 2 . 9 2  9U.2~ 

.d9  7 5 . 7 4  7 4 . 1 2  7 6 . 3 5  7 b . 1 3  7 4 . 6 5  9 0 . 5 8  

. I U  7 5 . 8 5  7 4 . 8 5  7 5 . 5 0  7 0 . 2 2  1~.88  9 0 . 5 5  

.81 75 .5d  7 5 . b 3  7b.bO 7o.bO 7 7 . 4 2  9 1 . J 3  

.~Z 75 .~7  7 o . 0 ~  7 7 . 0 5  7 5 . 5 4  7 d . 0 7  9 1 . 4 4  

.bO 7 5 . 6 8  7 5 . 9 3  7 o . 1 5  7 ~ . 1 4  7 7 . 1 3  9 1 . J 5  

.gu  7 7 . 4 4  7 6 . 6 7  7 5 . 5 4  7 7 . 0 4  7 6 . 8 3  9 2 . 4 9  

.75  7 9 . 7 1  7 ~ . 9 3  7 ~ . 6 5  78.U~ 7 7 . 9 9  9 4 . 5 4  

.oo  o2 .~& 8 2 . 0 2  81 .H8 U l . 4 ~  ~ 1 . 8 8  ~ 7 . 6 7  

.51 b~ .b& 8~ .21  8 4 . 0 8  u ~ . 7 J  8 3 . 9 9  9 9 . ~ 0  

.4d U5.19 84.d2 85.e7 ~.71 d4.45 100.60 

.47 55.05 64.85 85.~3 o~.dl 8~.90 1 0 0 . 6 2  

.93 84.Ud b3.69 04.92 d~.39 83.35 99.55 

.83  5 3 . 4 9  8 3 . 4 1  U3.82  d ~ . 5 2  8 3 . 2 9  9 ~ . 7 5  

.14  8S.o7  U3.55  8 3 . ~ 3  u ~ . b l  8 3 . 9 5  9 9 . 1 5  

. 3 u  8~.90 8 3 . 0 8  8 4 . 1 6  U ~ . b b  84.15 9 9 . J 8  

. z J  u ~ . 3 2  8 3 . 5 3  u J . 8 2  u 4 . 7 5  8 4 . b ~  99 .21  

.41 e3.2~ 53.18 8~.74 U4.41 84.44 99.0O 

.39  ~ 3 . 1 o  u 2 . 5 ~  8 2 . 9 0  o ~ . 2 9  8 3 . 5 6  9 8 . 4 8  

.55  d 2 . 1 ~  U0.97  8 1 . 5 4  b l . b O  8 1 . 4 9  9 7 . 1 5  

.14 dO.~8 79.55 8 0 . 0 0  7 ~ . 2 2  79.72 95.48 

.11 7 9 . 1 1  7 8 . 2 5  7 8 . 0 7  7 7 . b 3  7 8 . 2 8  9 4 . 1 1  

T U T A b  P O ~ E R e  DB = 1 1 0 . 7 9  m 



I, UZZbE D~A : 2.8" 
UI¢FUSU~ UIA : 0.0" 
fb~lw T&MP~RATU~E,TUTAL : 
MIChUPdU,~ ~AOld~ = o F~.  

1 2 1 0 . 0  bEG R 

MLCROPHtJNE ANGLE,DEG 

NOZZL~-DIF~'USOR 
MACd ~=U. = 0 . 7 0  

SPACING RATIO = 0 . 0 0  

~> 
m 
O 
O 

4 
&, 
o 
.U 
oi 

O', 

~'REqU F:r; C Y, HZ 

3 0 .  4 5 .  60,  

~UUND POWER 

75, 

INTENSITY 

9 0 .  

bEVEL,D8 

105.  120 .  

TUTAu PO~KK,D~ 
(I/3 UCTAVE BANU) 

200.  7J .U3  7 4 . 7 0  7 3 . 6 9  7 3 . 1 9  7 6 . 3 0  7 b . o b  7 5 . 5 6  U9.98 
250. 7b.~u 7q.89 73.35 73.91 75.83 Ib.d4 75.90 90.I~ 
31~.  7 8 . 7 3  17.27 7 1 . 2 0  7 7 . 6 8  7 8 , 7 2  77 .B1  7 9 . 2 9  9 3 . u 6  
~O0. 7 8 . 5 9  u 0 , 1 1  7 9 . 0 2  7 8 . 3 4  7 9 . 0 2  7~.17 bO.UO 9 4 . 5 5  
500.  7 d . 7 6  U0,92  8 0 . 2 0  7 5 . 4 7  7~ .31  b l . ~ V  8 1 . 6 !  9 5 . 5 2  
630.  8o .51  uO.V7 ~ 1 . 2 5  ~ 1 . 1 8  7 9 . 6 6  h i . 0 4  8 ~ . 6 5  9 o . ~ 2  
80u .  d l . 3 1  8 0 . 5 2  8 1 . 4 8  8 2 . 2 2  80 .91  8 1 . 4 2  U4.70  9 0 . 8 4  

1000.  dO.15 6 0 . 1 2  ~1 .5d  8 0 . 2 2  51 .27  ~ . ~ 2  6 5 . 2 9  96 .~1  
1250. 80.71 7~.7J 60.88 81.07 80.54 82.q9 U~.8~ 90.74 
1o,,L;. ~I.0/ ~U.42 bO.b2 80.59 60.45 o~.0l ~5.70 ~b.bd 
2000. H l . U b  80.db 7~.92 79.53 ~O.b5 8Z.78 85.~6 96.62 
~b00. 81.22 ~O.8~ 80.40 oU.j6 81.4d bZ.bd 8 6 . 2 5  96.98 
31bU. @0.2~ ~U.(,J 8U.0b 80.03 80.95 02.1b ~3.89 98.53 
4000. 19.18 ~u. Jo 79.89 7V.Io 79.5v dl.b7 84.81 95.88 
b0UU. 77.ii 80.2~ 79.50 78.05 78.88 81.88 84.83 95.58 
b3u0. 74.75 19.Sz 79.1o 76.~8 77.95 80.h5 8 ~ . 0 8  9 ~ . 6 3  
~UOO, 73 .0~  71.~b 77 .61  7 4 . 9 ~  7 6 . 7 8  u u . ~  8 3 . 4 0  9 3 . 6 2  

lOOuO. 7~.61 1~.~2 7 5 . 3 0  7~ .Ub 9 5 . ~ 2  7 v . / 8  82 .0~  9 2 . 3 0  
lib0d. 69.95 73.46 74.19 11.55 7%.19 79.01 80.62 91.05 
1o000,  bB .2d  13 .19  7 3 . 6 9  7 0 . 8 8  7 4 . 1 0  7 e . 6 4  8 0 . 3 9  9 0 . 6 8  
20000 .  o 5 . / ~  7 2 . 3 5  7~ .2~  6 9 . 0 0  73 .31  / 7 .U~  7 8 . 7 5  89 .1~  
zb000. 02.93 71.71 o~.03 06.87 72.14 78.O3 76.72 u7.46 
31500. 00.57 70.1~ 87.23 o~.81 71.35 73.~ 75.27 bo.l~ 
~0000. 56.21 67.44 b5.29 0 3 . 3 6  70.Oo 7~.07 74.14 8 4 . ~ 3  

TOgAL POwERe D~ = 1 0 8 . 2 2  



I'*UZZuF. DiA = 2.b" 
DIP'FIJ6UP. UIA = b.U" 
F|,t'Ja TEhPKRATUR~'-,TOTA" = 
eilCRUP'IO-E RAD.LU,5 = b F T .  

1 2 1 0 . 0 0 E G  k 

NOZZLE-OIFFU&OR SPACING RATIO = 0.00 

HACn NO. = 0.90 

MICROPHOI~E ANGLE,DEG 

30 .  45 ,  60 .  75 .  90 ,  105 ,  1 2 0 ,  

F~k:&tJr:;JC ¥, HZ ~OUHD POWER INTENSITY LEVEL,D8 TOTA6 PUWER,D~ 
( 1 / 3  OCTAVE BAND) 

CD 

2U0. 7o.~u 76.37 73.06 74.42 74.35 7%.29 73.94 90.08 
250, 73.52 75.bJ 73.14 75.96 76,15 75.19 75.02 90.59 
315. 78.70 7b.b0 76.39 76.58 76.77 79.02 77.07 93.25 
4UU. bL.04 Ib.b9 79.~d 79.8U 19.19 80.19 79.17 94.82 
bUO. 80.27 7~.70 80.36 80.01 79.%7 80.97 80.58 95.40 
o30. ~1.22 19.94 UI.07 81.23 80.32 U~.07 U2.O4 90.3L 
o~0. H~.O~ ~0.12 b0o~3 81.63 81.17 B1.33 82.75 9o.3! 

1()00.  uo.%~ ; 9 . 9 2  8 0 . 4 1  b 1 . 1 4  8 1 . 3 9  8 1 . 1 1  8 3 . 5 9  9 6 . 1 8  
1250. 8t~.k5 80.49 80.61 81.02 80.78 82.11 ~3.7d 96.64 
ioO0. 79.99 ~U.22 79.80 79.64 81o00 ~Z.99 ~3.22 96.32 
2000. 60.17 79.90 79.31 79.28 8U.78 82.82 83.80 9o. Ib 
z~u0. 79.34 80.33 79.71 79.36 b0.11 u2.b~ 84.31 9b.lb 
J l ~ O .  79.39 dO.70 79.79 79.69 80.20 82.74 63.~7 9 o ° 3 0  
~000. 7~ .5~  o O . ~  79.46 79.90 60.42 ~ . 6 3  84.39 9 o . 3 1  
5000. 7~.O5 80.~0 79.~b 79.59 80.~5 d 2 . ~ l  84.77 9 6 . 3 ~  
~300 .  75.8o o O . l o  79.4~ 7~.o5 d0.9~ o 3 . 3 ~  o 5 . 0 9  96.37 
~{J0O. 74.~ dO.2d 79.15 76.55 80.95 83.46 84.72 96.32 

IOuO0. 73.96 76.o9 77.96 77.10 80.09 82.28 83.20 95.04 
l~3ur~. 71.oi 70.32 7b.77 75.02 78.06 ~1.79 82.00 93.84 
IoO~0. 69.62 75.55 7o.6~ 73.83 78.37 ~0.8o 81.75 93.12 
20000. Ob.29 75.03 73.03 72.51 77.01 7~.73 81.50 9i.7£ 
2~U00. 65.bi 73.37 72.~3 70.49 74.82 76.53 79.47 89.65 
31~00. 63.2n 72.54 71.25 67,71 72.94 73.70 77.82 67.66 
4 0 0 0 0 .  oI.2~ 58.91 69,24 65.76 70.76 71.56 75.86 85,28 

£OTAb POwERe DB = 1 0 8 . 6 4  

m 

c) 

-n 

40 
o 

01 



tlOZZLE DIA = 2.8" 
DIFFUSUR DIA = 6.0" 
FLOW TEMPERATURE,TOTAL = 
MICROPHONE RADIUS = b FT. 

1210,O DEG R 

MICROPHONE ANGLE,DEG 

NOZZLE-DIFFUSOR 
MACd NO. = 1.10 

SPACING RATIO = 0 .00 
> 
m 
0 

-n 

d0 
0 

o l  

30. 45. 60. 75. 90. 105. 120. 

FREQUENCY,HZ SOUND POWER INT~.:NSIT¥ LEVEL,DB TOTAL POWER,Do 
( 1 / 3  OCTAVE BAteD) 

O 
OO 

200. 72.99 73.95 
250. 72.38 71.20 
315. 78.90 75.32 
400. 80.27 79,75 
500. 76.39 77,19 
630. 78.48 76.28 
800, 77,36 77.79 

1000. 74.97 73.12 
1250. 77.36 76.73 
1600. 77.13 77.5% 
2000. 81.11 83.89 
2500. 79.55 84.32 
3150. 78.b8 81.30 
4000. 81.20 80.77 
5000. 82 .94 81.01 
0300. 81.06 61.12 
~000. 81.79 82.18 

I0000. 83.48 83.5U 
12500. 79.81 80.68 
16000. 76.34 77.15 
20000. 72.99 76.24 
25000. b8.75 74.95 
31500. 67.38 72.45 
40000, 61.42 67.53 

73.6b 72.18 73.93 
72.05 72.21 74.39 
74.06 78.54 76.06 
76,53 79.14 76.14 
77.01 77.45 76°22 
77.12 77.11 76.69 
75.4~ 78.b0 77o15 
74.14 74.b9 75.95 
76.35 78.79 16.80 
76.01 76.02 78.09 
84.97 81.59 u8.56 
83.29 ~4.74 b7.24 
79.00 79.69 78.71 
80.06 79.53 78.09 
81.12 79.87 78.87 
81o30 79.91 79.27 
82.04 81.15 81.9b 
82.59 81.63 82.11 
80.59 79.56 79,89 
78.59 77.49 79.21 
77.30 7bo63 78.78 
74.98 73.99 75.60 
73.18 70.78 73.13 
68.69 66.42 68.11 

7 4 . b l  73.26 8U.85 
7~.46 72.53 8E,12 
7~.b2 75.0~ 91.70 
7d°93 7b.29 93.90 
79.09 78,35 92.96 
79.39 80.3b 93.0~ 
7 7 . 5 ~  7 9 . 9 4  9 2 , ~ 9  
7 4 . ~ 2  7 b . 9 1  b 9 . 9 0  
79.12 79.04 93.18 
7 9 . 6 0  7 9 . 4 6  93.05 
H 6 . 7 0  9 0 . 6 4  l O 0 . 9 b  
05.59 91082 100.97 
8U.16 ~0.50 9b.24 
78.35 78.42 94.79 
7 9 . 7 9  80.11 9 5 . 6 2  
U0.72 81.29 95.83 
dJ.b6 83.42 97.58 
83.92 d3.90 ~8.z2 
82.68 83.54 96.28 
82.1b 83.51 94.85 
~1.29 82.77 93.96 
78.U9 79.80 91,22 
7~.52 78.88 8b.93 
7 1 . 9 9  74.44 84.b9 

TOTAL PO~ERw DB = 109.02 



I~UZZL~: UIA = 2 , 8 "  
DTFI"|ISUi( L)IA = b.O" 

btJW 'r£~iPERATU~5,TOTAb = 
M1CROPHuNI RADIUb = b FT.  

1 2 1 0 . 0  DEG R 

NOZZb~-DZFFUSOR SPACING RATIO = 0 . 2 5  
MACH HU. = 0 . 7 0  

MICROPHUNE ANGLE,DEG 

30, 48. 60, 75. 90. I05, 120, 

FHI~L,I U Ei,~C ¥, ~IZ SOUND POWKR I~TKNSIT¥ LEV~b,DB TOTAL PU~ER,D~ 
( 1 / 3  OCTAVE BAND) 

0 
~0 

200. 74.18 15.28 75.33 75.00 75,14 74.03 74.31 90.03 
2~0. 75.~2 75.0o 75.11 75,38 75.20 14,7fl 14,15 90.25 
315. 7B,Ob 78.3U 77.28 79.31 79.77 7U.89 77.74 93,88 
400. ~O.Ob 8 1 . 2 2  79.34 79.49 79.90 7~.41 79.94 95.20 
500. 79.22 8u,90 6U.bb 79.82 79.39 82.03 81.56 95,92 
030 .  8 u . 7 d  o0 .2U bO.4b 8 1 . ~ b  8 1 . 0 3  o z . 0 7  8 2 , 3 0  9 8 . 6 4  
800 .  81o39 81 ,U0 8 1 . 1 3  8 2 . 1 5  8 2 , 2 4  0 1 . 3 1  8 3 , 4 2  9 8 . 8 9  

1U00. 6 1 . 3 o  19 .7~  0 1 . 4 9  82 .41  ~1 ,b7  8 1 . 9 o  ~3 ,71  9 6 . 8 7  
1250 .  8 0 . 5 7  o 0 . 1 9  8 1 . 3 4  8 1 . b 0  d l . b ~  8 3 . 3 1  8 3 . 8 8  9 7 . 0 4  
l~Ot ) .  H I . 3 ~  e l . f l u  ~u.b~ 80 .11  80.97 8 3 . ~ 9  8 4 . 1 0  9 7 . 0 1  
2000. 61.98 81.07 HO.03 16.o5 80.47 e2.12 84.65 98.49 
~500 .  o l . 9 o  o 1 . 1 3  o0 .71  ~ 0 . 0 4  o 0 . 6 6  8 2 . 9 2  d 5 . 2 5  ~ . 8 9  
~150 .  bO.oO 8 1 . 6 2  8u .  Bd 7 9 . o 5  f lO.~9 8 2 . 6 2  84 .91  9 8 . 8 0  
~000 .  79 .~3  8 1 . s u  8 0 . 6 8  7 9 . 0 8  do .21  8 2 . 0 7  8 3 . 8 7  9 8 . 2 4  
5000 .  7 7 . b 0  ~ 0 . 9 3  7 9 . 6 ~  7 8 . 0 3  7 9 . 1 3  8 1 . 7 d  8 3 . 7 2  9 5 . 7 1  
b3t)O. 7 5 . 1 3  UU.t¢, 7o .~4  7 6 . 1 8  7 8 . 2 4  8 u . 8 4  8 3 . 4 4  9 4 . 7 3  
hUO0. 14.U9 7 9 . 2 1  7H.07 7 5 . 3 2  7 7 . o l  bO.bU ~ 2 . 5 9  9 ~ . 0 6  

IU(JO(J° 72 ,o7  7 8 . 9 2  7Oo21 7 3 . 0 0  7 8 . 2 8  u u . 2 3  8 1 . 0 4  9 2 . 7 5  
12bOO. 70.07 75.01 74.00 72.39 75.32 19.o3 80.51 91,74 
leO00, od.43 7e.88 73.50 71.56 74.95 7e.~3 79.53 91.03 
2 u o u 0 .  b b . 9 3  72 .9U 7 1 . 7 0  70 .23  7 4 . 1 2  7 7 . 1 4  7 7 . 7 3  8 9 . 3 7  
2bOU0. 0 3 . 5 0  7 0 . e 7  0 9 . 3 3  6U,89  7 2 . 7 3  75 .0U 7 5 . 8 0  8 7 . 4 2  
J 1 5 0 0 .  b e . e l  o 8 . 1 7  8 0 . 8 3  0 7 . 5 5  7 0 . 7 6  7 J . l b  7 4 . 4 4  8 5 . 8 0  
40000. 57,79 ob.35 84.07 85.90 68.16 71.7~ 72.58 83.76 

TUTAb POW~Rw D~ = 1 0 8 . 4 8  

m 

do 
0 

01 



m 

O 

Nd2.ZLE I)TA = 2.d" 
UL~'|.USO~< uJA = b.O" 
~'56~, Tc, P:PEP, ATLI~E,TUTaf. = 
M£CdOPHO,~r: ~Mblu,5 = 6 r'T. 

3 t ) .  4%5. 

t" dE, U C;~.NC t ,  tJ2, 

2 0 0 .  7 5 . 3 3  1 5 . 7 b  
z>O. 7 5 . 1 3  75 .57  
315 .  k u . 5 0  18 .1b  
,tO0. 8 2 . 3 3  70.83 
bOO. ~ 1 . o 2  7 9 . 4 a  
b30 .  81.~)~ 79.o~ 
dO0. 60.20 79.bo 

tO.OU. ~O.u6 7d.31 
12bO. ~ ( ~ . ~  7 V . t z  
IbuO. ~0.~0 80 .5U 
2')OU. 8U.ob  o 0 . 3 ~  
2~00 .  7 9 . b 8  dO.01 
~ l ~ U .  7 9 . u ~  7 v . b i  
~odO. 79.10 7~.o5 
5c~00. 7~.uI ~0.02 
b3~)O. 75 .1~  7 9 . 8 1  
~uO0.  7 b . l V  7 u . 8 4  

IOuO0. 7 ~ . o 7  7~.97 
12~00. 72.51 7~.3V 
l o O t ) u .  7u .72  7 ~ . 1 ~  
• OuO0. o~.O2 7 3 . 3 7  
2~O00. b~.81 72 .91  
3 1 5 0 0 .  0 3 . 3 9  7 2 . 1 3  
40000. o l . 2 9  70.84 

1 2 1 0 . 0  

bO. 

~UUIIL; 

74 
7q 
7H 
dO 
E1 
eO 
80 
oU 
bO 
7d 
79 
7V 
79 
79 
7~ 
79 
79 
77 
75 

73 
71 
o9 
67 

DEG 

NOZZb~-DIFFU~UN 
MACH NU. = 0 . 9 0  

M$.CROPtIuNE ANGSt., DEG 

75.  ~0 .  

PU~vEt~ IN.rEIJ,S.IT¥ bEVF.:b,UB 

105. 

& P A C I N G  

1 2 0 .  

R A T I O  - 0 . 2 5  

TOTAb PfJ,ER,D6 
( 1 / 3  OCTAVE BAdO) 

.37 73 .31  7 4 . 5 4  7b.~O 7 3 . 6 2  9 0 . 0 2  

.07 74 .67  7 6 . 1 5  7 o . 1 9  7 0 . 0 4  9 0 . b o  

.22  7 0 . 3 8  7 9 . 0 9  l ~ . ~ 2  7 8 . 5 7  9 4 . 0 0  

.qb  7 8 . 2 2  8 0 . 2 5  6 u . 2 3  7 9 . J 7  ~ , t .90  

.17 7~ .32  b 0 . 4 7  e l . 9 ~  81 .41  9 5 . 6 8  

.2¢  ~0 .18  8 u . 8 0  ~ . O O  8 2 . 0 5  9 5 . 9 d  

.19  ~ 0 . 8 5  ~ 1 . 2 7  8 0 . 0 0  83 .01  9 5 . 8 9  

.91 U0.06  8 1 . 1 7  8 0 . 2 8  8 3 . 5 9  9 5 . 5 2  

.42  b 0 . 4 7  8 0 . 5 5  UZ.U4 ~ 3 . 0 2  ~ o . 0 3  

.98  7 9 . d 7  8 0 . 9 5  U2.Z3 8 3 . 0 9  9 o . 1 3  

.07  79 .77  ~0 .47  b l . ~  8 3 . 7 9  9 5 . 9 2  

.40  79 .4g  7 9 . 9 9  U1.33  8 3 . 7 9  9 5 . 0 5  

. 3 6  7 9 . ~ 8  8 0 . 1 3  U l . ~ l  8 3 . 4 8  9 5 . 5 1  

. 2 z  7 9 . 4 9  ~ 0 . 7 3  h i . b 3  8 3 . 4 1  9 5 . 7 1  

.Oh 7 9 . 4 b  8 0 . 8 2  d 2 . ~ 2  8 3 . b l  9 5 . 9 9  

.3~  7 9 . 3 6  8 1 . 0 3  8 2 . 8 9  U3.99  ~o. I0 

. 2 4  7 9 . 4 0  u l . 3 7  ~ . ~  e 4 . 3 2  9 b . 2 3  

. 74  7 d . 3 5  8 0 . 0 9  U2.~b  8 3 . 1 7  9b .  U5 

. 17  7 6 . 3 5  7 9 . 5 1  e i . b O  8 1 . 9 6  9 ~ . 7 6  

. 8 o  75 .50  7 6 . 8 3  eU.90  8 1 . 3 9  9 3 . 0 d  

.99  73 .V~ 77 .71  7 d . 0 0  7 9 . 9 3  9 1 . 3 o  

.60  7 1 . 6 9  1 5 . 2 5  7 o . 1 2  7 7 . 3 2  o9 .21  

.bZ 7 0 . 0 8  7 3 . 1 2  7 5 . ~ 0  7 0 . 4 9  8 6 . 0 4  

. 8 9  6 8 . 9 7  7 1 . 0 5  7 3 . 7 0  7 4 . 7 1  8 0 . 4 8  

) .  
m 
0 
t') 

4o 
0 

01 

~UTAb PO*ER, D~ = 1 0 8 . 3 9  



t . t )ZZhE t~lA = 2 . 8 "  
L,.t.t.p'u.~;OR O1A : o . 0 "  
r 'bU. ,  TL,~P~-RATUP.E,TUTAL = 
~41CKOt~HOIJE RAOIU6 : o F T .  

1 2 1 0 . 0  DEG R 

NUZgb~-DIVFU~O~ &PACZNG RATIO = 0.25 
~ACH Nu.  = 1.10 

A1CROPI-IUI'II~ ANGLE, DI':G 

3 u ,  ~ b .  bO. 75. 9 0 .  1 0 5 .  1 2 0 .  

FREQUENC f ,  HZ ~UUNU POWER INTP.r,5IT~t" b E V E L , f ) 8  TOTAL POWER,D8 
( 1 1 3  UCE~VE ~ANO) 

2~0. 73.85 74.37 
280. 74.24 7~.34 
J15. 71.2S 78.18 
400 .  7~ .d3  7 9 . 2 3  
~00. 7~.u6 77.dU 
0 3 0 .  77.97 I b . 3 1  
~ O 0 .  78.71  7 0 . 0 9  

torsO. 7 ~ . 3 3  74.1~ 
1250. 70.04 75.71 
l b O g .  77 .u7  7 o . ~ 0  
2000 .  7~ .o6  o 0 . 0 9  
? b v u .  7 0 . 9 9  8 v . 0 0  
~150. 7~.31 78.8~ 
4tsO¢;. 79.~7 ~U.Z~ 
bOOt; .  81 .07  ~ 1 . 2 ~  
0300. 81 .1~  b l . 3 Z  
oO00. d l . o 0  8 2 . 0 3  

l u O 0 0 .  8 2 . 0 2  8 3 . 4 ~  
12500 .  60 .87  8 1 . 7 4  
1 o 0 0 0 .  7 0 . 7 5  7 d . o b  
20~,00. 72.95 75.32 
250,0. 09.00 73.77 
31800. o6.13 7 1 . 0 7  - 
4 0 0 0 0 .  6 3 . 4 8  ~8.~O 

7 2 . ~ 4  7 1 . 9 4  7 2 . 1 8  7 4 . 1 9  7 2 . 7 3  8 8 . 5 2  
7 2 . 8 2  7 2 . 0 8  72.8"7 7S .93  71 .71  6 8 . 6 3  
73.43 78.87 78.17 77.31 72.93 91.38 
77.42 77.46 70.38 7U.77 75.99 93.33 
7d.35 76.53 76.45 79.28 78.35 93.14 
77.26 77.00 76.04 /d.71 79.05 92.70 
75.U2 77.28 78.07 7o.18 78.61 91.70 
74.24 75.41 75.05 75.8o 76.84 ~U.39 
78.45 7b.69 78.52 77.71 7d.94 92.02 
7 7 . s ~  7 7 , 9 2  7 8 . 0 0  7 9 . 2 3  ~ 0 . 0 9  9 3 . 2 o  
Hq.bb ~0.17 8Z.05 o z . ~  83.73 90.35 
8U.ou  80°32 uO.60 ~.54 83.4d 9 6 . 2 7  
79 .37  78 .~7  78 .~7  7~ .~1  ~ 0 . 5 6  9 4 . 3 3  
7 9 . 9 3  7 8 . 7 ~  7 8 . 1 3  78 .11  7 8 . 7 2  9 ~ . 3 7  
U0.74 78.d1 78.90 7d.7~ 7U.79 95.02 
80.b~ 79.22 79.60 U0.33 81.15 ~5.89 
81.6o d0.95 81.57 d3.U7 83.95 97.43 
82.2~ 81.74 81.h4 U~.83 84.41 98.12 
80.74 80.43 8U.b& ~3.07 83.78 98.90 
7 8 . 1 8  ~7 .99  7 9 . 3 5  d 2 . 0 o  8 3 . 1 8  95 .Ou 
76.26 75.93 77.77 80 .bU 8 1 . o 9  93.14 
7 4 . 3 3  7 3 , 3 8  7 5 . 2 3  7 7 . d 1  7 8 . 8 4  9 0 . 6 1  
7 1 . 7 1  7 0 . 6 0  7 2 , 8 1  7 5 . 2 1  7 8 . 7 4  d 8 . 0 6  
6 9 . 0 8  6 ~ , 2 2  7 0 , 3 3  72 .00  7 4 . 6 ~  8 5 . b 0  

TUTAb POWER, DB = 1 0 7 . 8 1  

]> 

63 

:O 

do 
0 
L 
01 



F~ 

NOZZu6. OIA = 2.8" 
DIi"r'U,SLIR bfA = b.0" 
EhLIJ TEdPI'~i<AYU~r.,TUTAU = 
MIC~L~PitLJI'~t, RADILI8 = o FT. 

/ REOtlr3t~ C ¥, 6Z 

30.  45 .  

200 .  7 4 . 7 7  74 .71  
Zb0.  7 5 . ~ 6  7 ~ . 1 8  
31~ .  78 .b~  7 7 . 1 ~  
4UO. 8tJ.b9 80.99 

5 0 0 .  oU.14  8 1 . 0 1  
~3o .  8 1 . 1 0  ~ 0 . 3 9  
d00. 81.45 88.79 

1000. bu.9/ ~0.2~ 
12~0 .  dO.~8 8 0 . 5 ~  
l u O 0 .  8 1 . 0 ~  d l . ~ l  
2O00. ~1.73 d 2 . 1 ~  

3150 .  8 u . u 2  8 2 . 5 0  
~00O. 79 .~1  0 2 . 3 9  
5800. 77.75 d2.09 
03o0. 7~,12 ~ l , b o  
~000. 75.00 80.68 

1 0 0 0 0 .  73.o~ 7 u . 2 1  
12500 .  7 1 . 7 9  78.98 
lob00. 70.o7 7o.o~ 
2 0 0 0 0 .  b u . ~ 7  7~.Ub 
2 5 0 0 0 ,  b o . O l  7 0 , 8 0  
3 1 ~ 0 0 .  o ~ . 8 5  6 8 . 5 ~  
$0000o b 9 . 5 o  b o . ~ g  

1 2 1 0 . 0  DEG R 

NOZZb~'DIFFUSOR 
MACH ~U. = 0 . 7 0  

MZCkOPhUh~ ANGL~,O~G 

b0. 75. 90. 

~UUNO ~OWER lhTENSLTY b~VEL,DB 

l o b .  

6PACZNG 

120.  

RATIU = 0 . 5 0  

TOTAL PO~ER,D~ 
( 1 / 3  OCTAVE BAhO) 

7 3 . 8 1  7 4 . 2 3  7 4 . 8 0  7 4 . 8 3  7 4 . 7 2  8 9 . 7 4  
7 7 . 2 1  7 4 . 9 9  7 5 . 2 1  i ~ . 4 0  7 ~ . 2 2  9 0 . 4 3  
7 9 . 4 0  7 7 . 4 1  '78.17 7 d . O l  7 7 . 1 b  9 3 . 0 9  
bO.~4 7 9 . 1 9  79 .54  "19.~5 7 8 . 8 2  9 b . t 5  
8 0 . 5 4  8 0 . 3 5  7 9 . 7 0  U l . Z U  8 1 . 1 3  ~ 5 . 8 8  
8 1 . 1 4  8 2 . 1 9  8 0 . 4 3  6 1 . 5 8  8 3 . 3 0  90.62 
b l . b ~  8 1 . 8 8  8 2 . 4 4  d l . 3 9  8 4 . 5 2  9 6 . 9 7  
F I . ~ 5  8 J . 2 6  8 2 . 0 3  U l . b d  8 4 . 4 7  9b .bU 
6 0 . 7 2  80 .57  8 0 . 9 0  8 4 . 1 3  8 5 . 2 5  97 .2S  
7 9 . 7 3  u 0 . 1 4  8 1 . 0 6  8 4 . 3 2  8 ~ . 9 5  9 7 . 3 5  
b 0 , 5 2  7 9 . ~ 5  d 0 . 7 3  8 3 . 2 5  8 4 . 3 2  9 7 . 0 0  
b0.58 60.47 81.15 d3.Ul 88,03 9 7 , 5 6  
8 1 . 2 5  6 0 . 8 b  8 2 . 1 4  u 3 . 3 8  8 4 . 9 8  9 7 . 5 0  
81.47 80.50 ~I.~5 u2.e5 85.29 97.20 
8 1 . 1 ~  79.49 8 1 . 2 o  8 ~ . 8 3  8 4 . 5 0  9 0 . 7 7  
80.Uo 78.23 80.4b ~.I~ 8~.57 ~6.18 
70.31 77.04 79.4d u z . 2 1  83.82 98.45 
7 o . 0 5  7 5 . 2 7  7 8 , 3 1  8 1 . 2 0  8 2 . 2 5  9 3 . 9 1  
74 .8O 7 4 . 3 9  7 7 . 5 2  8 0 . ~ 2  8 0 . 9 2  9 2 . 9 8  
7 ~ . 0 7  7 4 . 0 9  7 8 . ~  7 v . 9 8  ~0 .17  9 2 . 4 1  
72.95 72.89 15.5b  7d.~3 78.59 90.72 
72.83 71.57 73,75 70.~3 7~.89 8~.72 
6 9 . 9 6  7 0 . 8 8  7 2 . 2 6  75 .0U 74 .81  8 6 . 8 2  
5 7 . 9 8  88o99 7 0 , 5 d  7 1 . o 4  7 1 . 7 6  6 4 . 6 4  

TUTAb PO~Ek, D5 = 1 0 d . 9 8  



HOZZ|JK DLA = 2.8" 
ULFFUSdR UIA = o.0" 
FLOW T~MPhRATU~E,TUTAL = 
14IC~OPHu~E RADIU6 = 6 FT. 

1 2 1 0 . 0  DEG R 

hOZZGE-OIFFUSOR 
MACH NO. = 0.90 

5PACING R A ~ I O  = 0 . 5 0  

RiCROPHCI~Z ANGLE,DKG 

30. 45. o0 .  75. 90. 105. 120, 

FREQuE~CY,~IZ 5UUND POWER LNFErJSIT¥ LEVEb,DB TUTAb PO~KR,D~ 
( 1 / 3  OCTAVE BAND) 

ta~ 

20~ .  7 5 . 8 5  7 6 . 8 ~  
2~0 .  7 7 . 0 7  7 0 . b l  
3 l b .  8 0 . 3 6  7 8 . 7 2  
~00. ~i.~7 79.o0 
bOO. ~u.~1 B0.42 
b30 .  8 1 . 5 0  b 0 . 2 2  
~00. ~0.b9 8 0 . 2 ~  

lu00. 80.13 7 b . o 9  
125J. ~0.27 7 o . o l  
I~00. b0.24 ;9.bO 
2 0 0 0 .  UO.o7 00.20 
2500. 79.~3 79.10 
3150. 79 .11  7 9 . 1 b  
~000. 19.2b 79.~o 
5000. 79.20 80.oi 
0300 .  77.50 bi.24 
~oo0. 75.92 bl.O~ 

1 0 0 0 0 .  7~.79 79.00 
12~00 .  72.83 76.51 
Io000. 71.~b 7o.70 
2 0 0 0 0 .  70.00 77.33 
~ 0 0 0 .  bT.~ 75.4o 
3 1 b 0 0 .  o h .  S8 73.~8 
40000. b3%bb 72.79 

74.9o 74.42 75.45 
7%.b3 75.75 75.92 
77.1~ 7e.3b 78.49 
80.O~ 78.93 79.6b 
81.17 79.19 .0.26 
~O.b0 80.33 80.41 
80.17 b0.34 O1.96 
79.~o 80.21 BI.87 
80.31 80.15 81.26 
79.50 79.39 ~l.4d 
78.)~ 79.27 ~ 1 . 3 2  
70.75 79.21 80.77 
79.59 79.08 80.99 
bO.04 79.~7 ~0.89 
60.50 79.73 81.11 
~0.30 79.41 8 1 . 3 3  
8 0 . 3 3  79.46 81.81 
7~.9~ 78.b0 80.8~ 
76.97 1o.95 79.51 
7o.15 70.44 79.04 
7 5 . 3 3  7b .~7  7 8 . 3 0  
74.07 74.55 7 6 . 5 5  
72.93 72.90 74.b8 
71.47 71.19 72.55 

7~.04 
75.10 
79.10 
0 0 . 9 3  
b2.20 
~2.b9 
b o . 8 5  
OU.J~ 
dI.73 
o l . b ~  
0 1 . 7 8  
~ 1 . o 5  
0 2 . 2 1  
82.li 
83.~0 
U~.o% 

d 2 . 1 1  
u l . b 3  
bu .  U0 
7 1 . 3 3  
7 5 . 5 5  
7 3 . 7 0  

TUTA5 

7 b . 4 0  
7 6 . 7 7  
7 8 . 7 3  
80 .01  
8 2 . 2 5  
8 3 . 7 4  
44 .37  
8 4 . 2 b  
0 3 . b 2  
82.9b 
8 3 . 3 3  
o J . 6 a  
8 3 . 1 4  
~ 3 . 2 5  
84 .31  
U 4 . ~ 6  
8 b . 1 6  
84.12 
8 2 . 7 6  
8 2 . 1 0  
8 0 . 9 3  
7b .81  
76.~I 
74.b3 

POWEH, DB = 

9 0 . 5 1  
9 1 . 1 4  
93 .U6 
9 5 . 2 3  
9 o . 0 4  
9 0 . 4 8  
~ o . 1 7  
9 5 . 6 ~  
9 5 . 9 0  
~ 5 . 8 2  
95.89 
9 5 . 5 7  
9 5 . 7 3  
9b.14 
9 b . b 5  
9 o . b 8  
9 7 . 2 4  
9 b . 1 0  
9~.44 
9 3 . 9 4  
93.0b 
91.Oh 
b9.35 
bT.bO 

1 0 B . a 3  O 



~UZZu£ [)IA = 2.8" 
UlrbLJ6Oi( UIA = O.U" 
FbQN ££HP~ATIJ~E,TUTAL, = 
NICHt)PrtUNE HAUIUS = 6 FT. 

1210.0  DE.G R 

MICRtJPHOqE AN(;L~,U~(; 

NUZZbE-DIF~U$OR 
~ACH Nu. = 1 .10 

5PACING RATIO = 0 . 5 0  
m 
13 

do 

oi 

FRE~IU i',,~ C ¥, , / .  

~O. 4b. 30 ,  

bUU~L* P[JW~]R 

75. 

INYhNSITY 

90. 

5EVES,UM 

105.  120,  

TOTAb P O ~ R , D ~  
( 1 / 3 0 C T A V ~  bAND) 

200. 74 .54  73 .93  72 ,91  71 .83  73 ,13  74 .06  73 .10  ~8.57 
2 ~ 9 .  I~.~2 74.14  73 ,b2  72.71 72.94 7~.~2 72 .04  ~u. B7 
315. 77 .39  7h .6~  73.u2 76 .b8  74.29 7b ,77  72 .96  V1.34 
40u,  19.u1 7H.5~ 7o.14 7e .43  7b.U~ 7U.~1 7 5 , 2 2  V3,11 
50,). 7 / . o 3  77 .3~  77. t ,  5 77 .23  70.47 7~.10  77 .42  92 .94  
o30.  7 ~ . v l  7o.  I1 17. ] 8 77 .74  11.37 7e. I 1 7~. oO v 3 . 0 8  
o00.  17. ~1 7 o . , b  7o .21  77 .~5 78.01 7 I . o 2  79 .76  ~2 .33  

l u o o .  l b .  ~ 7 l ~ . ~ d  7 3 . 2 9  7 5 . ~ 0  7 6 . 3 0  7 o .  23 7 I .  14 ~ 0 . 9 ~  
12bO. 70.30 7~.01 /b,~l  76.0b 76,b1 77.12 77,99 91.60 
in.O, 7o.04  73 .29  71 .16  77.31 7o.~7 7~.49  80 .70  93 .3o  
2 0 0 0 ,  79.93  73 .90  7~.17 79.31 80.91 b l . 0 d  63 .o5  ~b,4~ 
2b00.  79 .v0  79 .~d 7q.48 ~O.Z9 81 .24  U i . l o  o 3 . 4 9  95 .95  
3tbU. 79.oU IU.3, 7U.~7 79.25 79.2d bO.~3 81.31 94.b2 
~a0O. 80.44 7y.~ 7v.oU 7V.03 78.t~ )9.ul 79.0b 9e.47 
bUO0. 8t.12 81.UM b0.79 79.]9 78.8b 79.57 79.47 95.26 
o~,0. 6t.7~ di,15 81.72 ~0.05 79.h8 oi.91 B2.48 90.38 
~Uu0. oZ.To b~.]b ~3.29 hi.u6 83.3~ b~.89 b5.69 ~d.6O 

10,u0. U~.o7 =~3.5d ~4.03 ~2.22 d4.47 d3.Tb o~.42 99.47 
12300.  31 .33  82 .23  , 2 . ~ 7  30 .85  82 .89  ob. Uo 83 .76  9d .34  
1~U00. 7 1 . 1 5  1 9 . ~  ~0.24  19 .b6  82.01 u# .b3  Bb.03 ~0.71  
20000.  73 .~6  77 .31  7~.1U 78 .04  d0 .94  u1 .~0  83.81 95 .09  
26000. 71.ul 74.b3 7,.51 76.b2 7~.Ib 79.70 ui.50 92,H4 
31%O0. oo .2~  72 .09  73 .21  74 .~4  75 .37  7o .70  73 .74  90 .42  
40000. uS.oo 71.05 73.29 72.72 73.09 74.73 76.12  u8.3~ 

'£UTAb POWER, DB = I 0 8 , b l  



hbZZbE bIA = 2.o" 
Ui~dSdR UIA = O.0" 
:'bUY. I~';,,P~.HATudL,~u£AI, = 
a LC~uPrlu~J~ HAI'JlU,5 = o i ;T.  

1210.0 DEG R 

NUZZbE-ULFFUSUR 
MACH dO. = 0 .70  

SPACING RATIO ffi 1 .00  

~IICROPHUr~k ANGbE, DvG 

30.  45. 65. 75.  90. 105. 120.  

J:'REt~U EN C Y, HZ ~OU~U PO~ER ZN'ChNSITY bEVEb,OB TOTA5 POdER,DB 
C1/30CTAVK ~ANU) 

e.,n 

209. 74.95 7o.u2 75.72 74.27 75.O7 
2bO. 75.78 75.35 7 5 . ~  76.33 76.50 
315. 80.09 7u.o~ 76.0'1 79.15 79.77 
~U0. 81.U5 ~I.0~ 79.4~ d0.O? 80.9~ 
500. b l . O ~  ~2 .33  b i . 0 o  ~1.~8 01 .37  
530. 52 .12  H2.o~ ~1.o7 d2.48 82 .29  
~00. b2.Vb 82.U2 ~ i . 7 0  d2.51 03.47 

IoOU. u2 .4q  u S . ~  81 .93  03 .17  83 .13  
1250. H3.~9 d4.1Z 83.t)~ 83 .20  82 .47  
loOO. b4 .3~  o~.81  ~3.21 u3 .15  Us.22 
2000.  85 .04  8~ .24  83.3U 8~.07  83 .70  
25u~.  55 .74  u5 .o7  64 .04  03 .98  84 .81  
~150. b~ .o5  85 .47  b3 .o9  ~3 .7o  b~.oO 
~uu0. ~?.~2 ~ . ~ 8  o3 .~2 62 .70  ~3.81 
~000. ~1.U5 83 .02  8~.9~ u1 .53  83 .02  
~300. 7~.9~ d3.O~ u2.1~ u0 .54  82 .48  
oO00. 7 8 . 1 3  d2.41  o l . 2 3  50 .12  ~1.95 

10uO0. 77.2~  ~l.U? 80.00 79.58 80~85 
12~00. 71.05 ~0.5b 7~.3~ 79.6o ~0.76 
1o900. 76.~o d0 .5~  79.9~ dO.14 uO.8o 
200UO. 7~.9~ 79.~d 79.~7 79.o6 79.69 
25O00. 72.07 7~.00 78.87 75.42 77.71 
315u0.  b9 .od  ~o .3~  77 .53  75 .42  75 .7~  
40000.  bb .9b  l ~ . b 4  7~.03  74 .16  73 .40  

7b .09  
75.U3 
7 U . b l  

8 J . u 5  
UZ.~ I  
d l . ~ O  
~1 .52  
d Z . d l  
u4 .22  
u3 .b7  
b~ .70  
b~.b7  
d 4 . 7 4  
8 ~ . 4 4  
03 .83  
53 .~7 
~2 .o0  

8 2 , 0 0  
u0.o3  
7~.o2 
7o .35  
73 .97  

~U£Ab 

75 ,68  
75 .54  
7d .58  
I V . 0 U  
81.o8  
84 .72  
85 .41  
85 .59  
8~o32 
85 ,33  
85 .74  
80 .24  
8 0 , 6 7  
do.98  
8 6 , 7 8  
8 5 . 5 1  
8 4 . 8 4  
83 .93  
~2 .9b  
82 .25  
U0.83 
7d.91 
75.57  
73 .54  

PURER, DB = 

91 .04  
91 .05  
94 .08  
95 .74  
97 .28  
97 .u2  
9 7 . u l  
95 .13  
9 d . o l  
99 .30  
99 .33  

100.09  
100 .15  

99 .33  
96 .55  
97 .89  
97 .33  
90 .34  
9 6 . 0 4  
95 .98  
94 .98  
93 .39  
91 .49  
~ 9 . 3 4  

1 1 0 . 9 7  

3. 

m 
O 
O 

-11 

40 
o 

oi 



NO/Zr.E UIA = 2.8" 
ulrFU$OR VIA : b.O" 
F=6~' 15MPKRA[U~.,TUTAu : 

t t ', lCl, U[HO~," kADIU' .  = o F. I .  

FHEuUE~CY, hZ 

30. $5 .  

1 2 1 0 . o  o~G R 

NOZZbE-DI~FUSOR 8PACING RATZO = 1.00 
MACH =~O. = 0.90 

MICROPH~NE ANGbE,DEG 

o0. 75. 90.  

~UUNl~ POKER INTENSITY bEVEL,D~ 

105.  120 .  

TOTA5 PO~ER,DO 
( 1 / 3  OCTAVE BAND) 

200.  7 5 . 0 7  7 4 . 9 7  7 3 . 2 b  7 5 , 1 7  7 5 . 0 7  2 b . 1 2  7 4 . 3 9  8 ~ . ~ 0  
25u .  7~ .77  7 6 . 0 0  7 2 . 0 9  7 7 . 2 9  7 8 . 7 3  Z~ .~8  7 5 . 6 0  9 0 . 3 ~  
3ib. 82.21 U0.zU 78.59 79.17 81.12 28.70 7H.34 94.06 
~00.  8 3 . 5 9  ~U.47  8 u . 8 9  bU.79  d 0 . 8 7  3 1 . 2 8  8 0 . 1 3  ~ . U 3  
bOO. 8 1 . 1 b  u ~ . 0 1  ~ 2 . 1 0  8 1 . u 9  80 .95  3 3 . 0 4  8 2 . 8 8  9 ~ . 7 3  
83(). ~1 .97  ~ 1 . 9 6  81.1U 8 1 . 9 5  8 1 . 7 2  34 .~8  U4.0U 9 o . 1 0  
800 .  k 1 . ~ 5  8 0 . ~  O0.0~ u l . 2 3  8 2 . 6 1  32 .95  U4.10 95 .51  

lUOO. o l . 0 5  8U.47  80 .~1  8 0 . 7 6  6 2 . 1 8  J Z . I ~  83 .Y2  9 8 . 2 9  
~ 5 0 .  81.1b d Z . 2 5  8~.I~ 80.54 ~I.43 3Z .2~  8 3 . 1 7  9 5 . 3 4  
l n 0 0 .  d i . d u  ~ 1 . 0 1  80 .91  8 0 . 4 5  8 1 . 5 7  ~Z .28  8 3 . 2 5  9 5 . 2 8  
2o00 .  8 2 . u ~  ~ 2 . ~ u  8 1 . 2 4  u 2 . 3 3  8 2 . 9 1  3 2 . ~ 4  8 4 . 0 9  9 5 . 6 7  
2500.  8 2 . ~ v  U~.~o 8 2 . 0 2  ~ 2 . 4 3  8 2 . 7 3  3~ .5Z  8 4 . 2 9  9 7 . 0 o  
3150.  0 3 . 3 8  o ~ . l U  ~2 .22  8 2 . 4 7  8 2 . 9 9  3 3 . 9 5  8 4 . 7 5  9 7 . 3 8  
~u00. 83.61 ~4.~0 82.6~ 83.i4 83.51 ~.70 85.77 97.9~ 
~000.  8 3 . 7 3  0 4 . J 2  5 3 . 0 2  8 3 . 0 5  8 3 . 6 ~  ~ . ~ 1  8 o . 5 5  9 8 . 0 0  
o~O0. 8 1 . 8 8  d ~ . 8 3  52 .71  ~ 2 . 5 ~  U3.YU 3 0 . 0 0  b b . 5 7  9 7 . 8 8  
o,JO0, bO.ob 8 Z . l i  81 .~1  8 2 . 7 5  5 ~ . 2 3  30 .~3  8 7 . 4 0  9 7 . 4 4  

lOuOu.  7 9 . 1 ~  ~ 1 . o 3  81 .4~  8 2 . 5 3  ~3 .87  3 ~ . 5 4  8 6 . 4 0  9 8 . 7 9  
12bOO. 7~.Y8 81.~I 8 1 . 4 3  82.~I 8 3 . 4 3  3 ~ . o ~  8 5 . 1 4  9 6 . 5 4  
IbO00. 7 6 . d 3  8Z .Y4  82 .21  8 2 . ~ 9  8 3 . 4 4  3 4 . 1 2  8 4 . ~ 8  9o .9~  
20000. 7u.78 6~.47 b2.uo 62.90 ~3.00 3~.I~ U3.96 97.07 
28000 .  7 / . 0 2  8 2 . 5 9  ~2.O~ 8 1 . 9 9  8 1 . 4 3  ~0 .80  8 1 . 6 9  9b.Ob 
315( ,0 .  7 5 . 9 9  ~ 1 . 8 ~  8 2 . 2 o  8 1 . 0 7  7 9 . 5 9  2 8 . 4 5  7 9 . 8 1  9 5 . 1 3  
~O0(,o. 73 .1Z  8 0 . 1 5  8 0 . 5 0  7 9 . 3 4  7 7 . 5 1  2 ~ . u 4  7 7 . 7 9  9 3 . ~ 4  

TOrAh P O ~ R ,  VB = 1 0 9 . 8 7  

) .  
m 
El 

9 
-4 
-n 

do 
O 

O1 



NIIZZb~ DIA = 2.8" 
Dlt~USO~ DIA = b.U'* 
~'bU~v TEMP~aA~U~&,TUTAG = 
M~C~OPHu~ RADIU~ = 6 FT. 

1210,0  D~G R 

NOZZLE-DZFFU6OR 
MACH NU. = 1 ,10  

6PACING RATXO = 1 , 0 0  

MICROPHO~'iE ANGLE, DEG 

30. 45. 60. 75. 90. 10~. 120. 

FR~UE.JC~,flZ 6OUeJU POWER INTENSITY bEVEb,UB TOTAL PO~ER,D8 
( 1 / 3  OCTAVE bAHD) 

..J 

200.  73 ,22  7 3 , 7 9  73 .15  70 .91  7 2 , 9 4  7~ .39  7 3 . 0 6  88 .40  
250.  73 .04  75 .21  73 .23  71 .93  73 .13  74 .9q  73 .26  d9 .13  
3tb. 78.49 77.1~ 7o.11 7b.84 77.02 77.59 73.92 92.21 
~00.  80 .22  79 .00  7 b . l b  78°88 78 .43  8U.17 76 .03  9 q , 2 9  
~00. 77.8~ 79.6b 79.52 80.04 7'1.93 uu.21 79.40 94.B0 
b30. 7d.~9 7~.78 7~.11 7~.72 79.27 80 ,4b  80.43 9q.52 
~00. 77.bk 78 .30  77 .34  77.92 79.03 78 .u4  79.75 93.58 

1900.  7b .13  7o .0~  77 .17  7b .03  76 .o7  76 .60  78 ,95  91 .78  
I~50. 77.09 7b.44 77.89 76.87 76.68 7u.04 78.91 92.51 
Io00. 78.~% 7b.o2 77.85 78.47 7~.79 79 .61  80.00 94.04 
200u.  81 .04  8 0 , ~  79 .~0  uu .b9  80 .39  81 .11  82 .11  96 .b2  
2500. b3.o~ ~.10 ~2.27 o2.37 82.43 u3.44 d4.41 9,.18 
31~0,  ~3,22 8 3 , b l  82 ,~9  b2 .~4  82 .82  b4 .18  84 .05  98 ,59  
.tUOO, 8~ .11  b 4 . J b  e4 .20  ~2 .92  82 .70  ~ J , b b  84 .13  98 .b9  
b000.  85 .39  8b .~2  ~5 ,4a  83 ,9b  83.~1 83 .89  84 .53  99 ,77  
b300. bb.2[ oh.dO e5.47 84.09 84.94 bS.bb 8b.32 100.49 
8000.  b5 .~4  ~o .13  8b ,75  84 .99  8b ,03  80 .~0  88 .24  101,3~ 

10000,  ~ b . b l  8o .22  Ub.d3 85 .58  8 b , b l  87 .63  88.H9 1U l .Bb  
12bO~. b~.03 8~.16 85.35 ob.21 86.10 87.7b 88.b9 101.38 
IbOOU. ~J.1o 64.b8 8~.62  85.61 8b.11 87.88 88.17 101.2b 
20000.  82 ,39  8b .34  ~b ,28  Ub,88 85 .73  8b .~1  87 .62  101 ,13  
25000. uO.gb db.~b 86.11 84.50 84.15 84.78 85.07 100.11 
SISOu. 79.~9 8b.13 ~5.o3 8~.01 82.75 82.34 83.67 99.10 
40000. 78.00 84.07 bq.25 82.57 80.79 ~O.3b 8~.03 97.b0 

TUTAL POW£R, DB 1 1 2 . 0 2  

m 

? 



Oo 

,llJZZhE DIA = 2.8" 
O l t f d S t l r :  O.[A = 0.0" 
F~,U~ I.'L~'IPr.;RA'IURIs,'fUTA I. = 
HJ[Ci,')Plil*;',iE RAUIUo = b i " [ ' .  

200 .  75 .~1  7~ 
250.  7 5 . 7 3  7 .  
315.  8J .?O 7v 
400 .  8 3 . 5 1  81 
~00. 8 J . ~ 9  80 
030 .  8 ~ . 2 0  82 
duO. o ~ . 4 3  82 

l O O 6 .  84.71 u2 
1250. 6~.2~ ~3 
l~OO. 8 6 . o l  85 
2000.  ~ . ~ 5  87 
2500. 88.51 88 
~I~0. ~7.34 u7 
~000. 05.09 80 
~vO0. 8 2 . 7 2  85 
630~ .  ~O.oO ~ 
~OOO. oO.Ob ~3 

10000 .  7 9 . 7 8  ~2 
12500. 79.07 82 
Io,)00. U O . l o  83 
20000 .  7 8 . 2 9  82 
~5000. 75.92 80 
31bOO. ~ 2 . 8 4  79 
4OuO0. o9.~0 76 

.62  

. l tJ  

.b,~ 

.o i  

.91 

.d) 

.4~ 
°o9 
.09 
.17 
.h3 
.13 
.18 
.:)2 
.gz 
.7o 
.bo 

.o8 

.20 

.90 

1210.0 D~G R 

7 5 . 0 9  
7 4 . 3 9  
7 9 . 7 3  
8 1 . 7 0  
8 1 . 9 5  
8 1 . 9 4  
b2 .Yb  
5 2 . 1 9  

84.54 
e b . 7 5  
8 b . 3 2  
55.5~ 
84.91 
H3.U2 
8 2 . 0 ~  
~ 2 . 8 4  
8 2 . 1 0  
8 2 . 8 5  
8 3 . 6 2  
83.11 
8 1 . 9 o  
~ 0 . 3 0  
7 6 . 0 7  

74.94 
75.12 
77.39 
79.03 
80..0 
81.55 
82,74 
63.17 
e 3 . 5 7  
8 3 . 5 6  
84.53 
e5.28 
84.32 
83.1b 
8 1 . b l  
8 0 . q 7  
~ 1 . 2 8  
~1.52 
8 J . o 4  
8 1 . 0 2  
80.97 
79,5o 
77.52 
7 5 . 2 8  

75 .91  
7 0 . 9 4  
U0.13 
8 0 . 0 9  
0 0 . 1 2  
8 2 , 9 9  
6 4 . 1 ~  
8 2 . 7 2  
~ 3 . 1 2  
8 3 . 7 8  
8 4 . 8 8  
8b .21  
8 4 . 6 0  
u 3 . b 8  
8 3 . 1 3  
8 2 . 5 8  
8 2 . o 0  
82 .37  
8 2 . 2 0  
82.U3 
~U.91 
7 8 . 9 1  
75.33 
7 4 . 2 0  

NuZZbE-ulFFUSOR SPACING 
HACH ,~U. = 0 . 7 0  

7 5 , 2 5  7 4 . 1 5  
7 o . 1 3  7 5 . 3 9  
7 9 , d 7  7 8 . 2 2  
8 0 , 7 9  7Y .53  
d Z . 7 2  8 ~ . 1 0  
8 2 . 7 0  U4.61 
U4.b6  8 5 . 5 3  
5 3 . 7 7  8 5 , 3 2  
U5.71  8 5 , 1 7  
U~.b7 8 5 . 2 1  
~ b . 3 9  8 6 . 0 7  
5 6 . 1 8  U6.93  
8 ~ . 2 1  8 o . 4 6  
b ~ . b 5  8 6 . 5 6  
u o , 0 1  U6 .54  
U~.b3 85.75 
8 4 . ~ 4  8 5 . 2 8  
8 ~ . 9 8  6 4 . 2 4  
8 3 . o l  8 3 . 5 2  
8 3 . U 7  U2.UO 
8 1 . o ~  8 t . 3 1  
79.33 79.32 
7o.7u 7o.51 
7 3 . b d  73.57 

RATIO 

9U.50  
91 .21  
9~.bU 
9 b . 9 6  
9boTh 
9 7 . 8 0  
9 e . 4 o  
9U.53  
9 Y . 4 5  

100 .21  
1 0 1 . 2 8  
1 0 1 . 8 o  
1 u 1 . 3 o  
1 0 0 . 4 2  

9 9 . 3 8  
9 8 , b 5  

9 7 , 8 7  
9 7 , 8 5  
~ 7 . 8 9  
9 6 . e 9  
9 5 . 1 o  
9 3 . 0 9  
9 0 . 7 0  

= 1 . 2 5  

111 
0 
0 

;0 

o 

o i  

TUTAL POWERw DB = 1 1 2 . 0 3  



r.~Zt, F. DIA = 2.8" 
uII"EU:iLJR DIA = o.O" 
Ift, uW "Cr..P,F','.HA'£UR~., TOTAL, = 
(,iICROP~IU,,£ RADIUL~ = o F£,  

1210.0  DEG R 

NOZ~b~-~I~FU$OR SPACING RAI IO = 1 , 2 5  
MACn NU. = 0 .90  

MICROPHON~ ANGb£,U~G 

30. 45.  60,  7b.  90.  105,  120.  

[ " K I "  t , l L l ~ i , C  ~ , H 7 .  bOUND PURER IN£ENS~TX b~VEb,DB TO'£Ab P U w E ~ , D ~  
( 1 / 3 0 C T A V ~  ~ANO) 

m 
m 
',D 

200, 7d .39  74 .9~ 74 .10  74.O1 7b .20  74 .73  75 .10  U9.94 
z~o.  78 .70  70 .23  7b .08  75.18 16 .1J  77oU9 7b .98  91 .53  
3 t b .  82 ,22  79.23 79 .11  b0 .17  79 .~2 d0 .74  79 .30  95 .22  
400,  ~1.~2 uu.07 . 82 ,0o  ~1 ,34  79 ,85  81 ,97  80 ,41  96 ,37  
5ou,  e0 .62  du.b7 82 .03  b l . 1 9  80 .34  82 .43  82 .80  96 .ob  
~3u. ~1.~7 ~1.13 u0 ,b3  82.3U 81°72 ~Z. lb  84.73  9 7 . 3 0  
~Ou. 82 ,3z  eU.Vo bO.'76 u2 .02  ~2 .40  d2 ,72  84 .52  9 7 , 2 9  

"IUOU, 82.U3 81 .36  ~U.72 82 .00  81.81 ~3.11  84.4Y 9 7 . 3 9  
12b0. 02,88 82 .14  82 ,03  82 ,22  H2,23 u3 ,9o  84 ,98  9H,05 
l~uO,  83 ,5~ 83,17 o2°Ob 82,7b  62 ,98  o~ ,b7  84 ,57  9u ,64  
~000. b b . ~ t  bb.~0 83.V~ 84.~8 84,17 db .26  8b .50  100,1~ 
2500. bo.b7 b l . 0 6  8b.48  8~ .93  84 ,6o  b o . l ~  d~.Hb 101,13  
31b0, oo.9o 8~.~V uo.47  8b.21 8 ~ . 2 l  ~o,31 86 .40  1 0 1 . ~  
~u00.  o7 .13  b~.52 eb .50  85 .50  8 b . b l  8o .17  87 .19  10~.08 
bOuU. ub .95  ~ . 9 5  b~.71 ~4.90  85 .~0 bo,V8 87.61 1U1,45 
b3CO. ~3.e2 oh.Of oh.17 84.37 85.15 U7.31 87.97 101.10 
8u90.  B3 .~ l  8~.~1 8o .13  64 .53  ~5.b4  u l . 0 8  B7.~8 101 .05  

10o00. ~3.11 85 .8u  b5 .1u  84.H~ 8~,82  85 .20  87 ,29  100 .83  
12~U0. d3 ,19  8b .2o  ~5.H3 ~5,87 85 .92  Uo.u9 bb .18  101.11 
ioOuO, b3.b6 87.3b 87.51 6b.60 86.10 U~.~9 85.71 101.o7 
20000.  d 3 . ~  87 .~o ~7 .93  86 .00  85,31 u~.Ou 84 .93  1 0 i . 3 b  
2b()O0. b l .o~ oo.9o bT.bl bb.02 83.51 o i .93  83.2b 100.28 
31bOO, 79 ,2~ dS,Vo 8~,b8  83 ,2~  81 ,84  79 ,97  ~0 ,44  9 U , 7 l  
4u000.  7o .6b  d~.bb b3 .71  81 ,16  ~0.0~ 78 .d4  76 .87  97 ,02  

TOCA& PO~ER, Db = 113.33  

31> 
m 
O 
(3 

:3 
& 
O 

ol 



IqUZZI~K DIA = 2.8" 
t;IFFUSUH DIA = o.0" 
FbtJ~ T~.~IP=IRATdHE,TOTAL = 
hlC~(JPHO;,,: RAt)Iu .~ = b FT. 

1210.0 DEG R 

MICRUPHON~ ANGLE,DEG 

NOZZL~'U/FFU6OR 6PACING RATIO = 1 . 2 5  
MACH NO. = 1 . 1 0  

30.  45 .  60 .  75 .  90 .  105 .  120 .  

FR~qUS,~CY,HZ SOureD PUWI.-R INTLtJSIT~ bEVtlL,D8 TUTAL POflER,08 
( 1 / 3  OCTAVE ~A,40) 

O 

200. 7~.51 74.5~ 70.85 72.47 75.3o 7~.86 72.07 89.78 
250. 75.,h 7~.3~ 77.O7 73.38 75.45 74.71 72.85 90.11 
3 1 5 .  7U.99 75.84 79.38 77.04 77.59 77.J0 74.78 9 2 . 4 9  
~00. 50.28 78.10 80.o4 78.02 78.01 77.98 77.72 93.79 
500. i9.02 7d.3U ~0.2~ 78.83 77.07 7 9 . 1 b  79.58 91.07 
630. ~8.~I 7b.8% 78.90 7~.28 7U.53 d0.10 80.17 94.22 
uO0. 77.97 7d.0~ 7~.U0 77.10 78.37 78.36 79.69 93.25 

JUuO. 7o.05 7n.9o 77.29 77.14 77.33 78.09 78.76 92.71 
~2DO. 79.~0 7~.3~ 78.07 75.12 78.45 d0.29 80.11 94.23 
16,,0. ~I.I~ b0.3~ ~U.3~ 7~.61 19.o9 ~u.uD 81.72 ~5.50 
200u. b3.83 64.48 ~3.82 ~2.76 82.52 83.1~ 84.03 98.70 
2h0u .  ~ b . 1 3  . 7 . 1 7  b b . 3 b  85 .01  8 5 . u 3  8 ~ . 3 8  8 6 . 1 4  1 0 1 . 1 2  
3150 .  8 7 . ~ 8  8 8 . ~ 7  e 7 . ~ 5  8 5 . 8 0  8 5 . 6 4  8 8 . 3 2  86 .U0 1 0 2 . 1 6  
4000 .  8 d . ~ 0  ~ 9 . 1 9  5 8 . 0 2  . b . n b  . 5 . 9 3  b . . o U  8 0 , 9 5  1 0 2 . 8 7  
b0uO. ~9./~ o9.7~ 8~.87 uo.70 85.90 bo.bO 87.23 103.17 
o300. bg.e4 ~ . 7 ~  bo.41 db.47 85,94 Ub.~9 U7.~l 103.11 
6000. 69.39 59.71 ~8.58 8b.82 88.99 ~d.~ 88.54 10~.59 

lu000, d9.1~ o~.04 5o.84 57.49 87.~o ~d.b9 88.88 103.74 
12500. 8~.oo 8b.oZ ~9.34 07.90 8~.0d od.7,~ ~8.58 103.72 
l bUO0.  8 8 . 8 u  ~9 .47  9 0 . 5 4  8 d . 7 0  ~8 .18  ~ 8 . 1 b  8 ~ . 2 9  1 0 ~ . 1 4  
2 u 0 0 0 .  o o . 7 5  9 u . 1 3  ~ 1 . 5 5  u ~ . 9 8  8 7 . 8 4  o 1 . 3 1  ~ 7 . 8 0  1 0 4 . 3 o  
z5000. 8 7 . 8 3  90.~4 90.71 87.87 8 b . 7 4  b=.b~ 85.o6 Iu3.82 
~1500 .  8 5 . 5 o  9 u . 2 4  8 9 . 5 5  8 6 . 5 0  8 4 . 8 8  u3.33 ~ 4 . 0 4  1 0 2 . 5 3  
~0000. 83.77 89.06 87.89 ~4.09 83.01 81.u9 81.97 101.05 

TUTAL POWER, D~ = 114.72 



~IU&Zb5 DIA : 2.8" 
~IF~uSu~ UIA = o.U" 
Eb~J~ f~P~.RATU~K.TUT~L = 
M~CROPnU~ RAD~U~ : b E'T. 

1210.0  DEG R 

NOZZb~-~I~'FU~OR SPACXNG RATIO = 1.b0 
MAC~ Nu, = 0.70 

MICHOPHO~IE ANGLE,DEG 

30, ~b. 60.  75. 90. 105, 120. 

FS=uU K,~ C ¥, iiZ ,5bUtlO POWI':R 1NT~'-'I~SIT¥ LEVEL,,OB TOTAL PUWER,D~ 
(1/30CTAV5 BAtlD) 

200. 75.0H 74.d2 74.03 74.17 75.16 7~.9L 75.42 ~9.90 
250. 76.54 74.54 74.01 75.24 75.59 "Io.02 7b.0b 90.4J 
515. uO.u3 7d.lo 70.01 71.20 78.75 7~.ub 77.bi 95.53 
400. 80.u0 79.8b 80.32 78.66 7g.12 80.39 70.87 94.93 
500. 81.~4 80.9U 81.t9 $0.b2 80.~4 81.41 82.~2 90.27 
b30.  b2 .b~ , 2 . 3 ~  80.7~ ~ l . q ~  82 .20  bZ.b2 85.21 9 1 . b 0  
bOO. 83.11 83 .12  82 .34  82 .96  83 .27  U2.~J 85 .94  9U.37 

1000. U3.b~ ~ 3 . U :  82 .95  b3 .28  82 .9~  b~.2o  85 .60  98 .72  
1250. 85.97 85 .03  04 .19  84 .10  83 .63  8o .1~  85 .57  99 .92  
l o u 0 .  ~9.06 00 .22  EL.&8 85 .56  ub .14  8~ .J9  8o .30  101 .05  
2000. 90.04 9U.41 8~.50 ~7.70 80.96 Uo.29 87.86 103.65 
iLi~.. 90.61 90.95 89.17 b7.70 87.14 d l.bO 88.7d 104.17 
3150. d7.92 09.59 87.58 05.37 8h.06 07.01 88.49 102.77 
4000. ~.7, ~7.~4 80.23 54.05 84.05 ~.I0 87.77 I01.05 
5000. 62.20 ~5.80 84.02 b~.92 83.95 b~.27 87.18 99.91 
o3uO. HO.Tb e&.bl 03.15 82.99 83.56 ~.9o 86.32 99.31 
oUO0. 8O.bb b&.lU ~4.30 53.03  a3.49 84.98 H~.~b 99.35 

10000.  80 .29  b ~ . l e  o~.72  83 .82  83 .10  8~.61 85 .32  9~.27 
12000. u0.ol 04.30 85.01 83.94 83.66 83.74 84.21 99.17 
IbUuo. b0.43 84.~3 8b.bU B~.01 8~.14 8~.bb ~.29 99.11 
20000. 78.43 ~3.80 b5.04 83.32 81.99 02.~I 51.75 90.30 
2~OC0. 15.54 d2.07 83.32 81.81 8u.3~ 80.43 79.57 9b.55 
31500. 71.95 80.52 81.b0 79.48 77.36 77.12 77.13 94.42 
40000. ~8.be 77.71 79.20 77.41 75.13 70.27 74.90 91.99 

'L'O~Ab POWKR, DR : 1 1 3 . 1 2  

m 

0 
0 

-n 

A. 

0 



i4llTZbl~ DIA : ~.8" 
DirbdoUK ~IA = 6.O" 

~.tLCiRU~ONE ~AOld~ : o FT. 
1210.00EG R 

MICROPhO,'~F: ANGbE, L)sG 

N[]ZZL~-DIFFUSUR SPACING RATIU : 1.50 
M~CH ~U. = 0.90 

30. ~5. o0. 75. 9u. tub. 120. 

~' ~ Et~ LIF.,,C ¥, t17.,, TI3~Ab PO~Ek,Dm 
(1/3 uCTAVE SANO) 

m~ 
[,.% 

2u0. 75 .~v  7o .23  74 .45  76 .12  75 .72  / b .~7  75 .35  9u .69  
2b0. 77 .73  7b .4b  7b. IU 7b.03 7~.91 I o .21  76 .37  91 .17  
315. b l . 4 4  7o .44  78 .b4  78 .18  78 .24  79 .~b  78 ,21  94 .10  
~00. d l . o b  l U . l e  bU.4D 7~.07  79 .19  00 . v3  80 .24  95 .09  
bOO. bO.9~ 79 .7b  6 l . o 3  80 .d7  79 .94  ~ . b ~  d2 .34  9o.4~ 
630. ~ [ . 2 9  B0.91 o1 .19  o l . 0 9  81 .20  o3 .1d  U4.62 97 .09  
~00. oi.83 61.13 bi.27 d2.52 ~2.09 8Z.U0 8~.3d 97.34 

1000. ~ I . ~D  b2 .3p  81 .b6  o 2 . b l  8 ) . 8 9  U z . ~ o  8~.u~ 97 .73  
i2~U. 83.3~ 63.1~ b2.o~ 83.47 82.33 e3.5~ 8~.52 98.40 
| b()O. br). ~9 b3. lV b4.62 h4. 52 e3.53 U'*. 14 84.91 ~. 89 
2 uO0. o 9. b" 8 ~. 43 57. 2~ ~7. 21 bO. 2 ~ eo. 12 8b. 44 I U 2. b4 
2~00. gO.~5 9u .91  8b. bb 8b .7b  ~7 .00  ~o. i l  8b .b4  104.0b 
3150.  91 .15  92 .Zu  8~.92 88 .22  ~/.Ob o7.~2 ~d.47 104.7u 
~UO0. ~().1~ 91 .35  ~7.99 ~7.94 ~7.06 ~7.b3 ~9.I I  I0~.2o 
5u00. ~H.Jl b6 .8o  80.~7 8b.~b  8 b . ~ l  b7 .1b  8~.12 102.70 
n~uO. dpoU7 ~/.~3 8t.b3 80.24 H6.80 o0.97 87.81 I0~.12 
Hi;O0. 6~.t,6 ~7.bo 87.10 o6 .6b  d7 .1d  87.u8 87.95 102.50 

16u00. 8o. Ul E/.Jo b7.bb b7.77 87.11 b/.3Z dT.zb IU2.D7 
l/~OU. 8o.ob ~b.Ov 88.33 88.4g 87.17 ~o.91 ~b.83 102.9~ 
IbOOU. o7.1b 8v.Oo U9.b2 59.b6 8o.9~ Uo.ol 8b.39 IOJ.o2 
=OO00. 80.02 U~.47 90.U9 bg.00 86.59 do.o2 8o.15 103.43 
25000. 85.01 87.99 8b.71 87.~0 85.14 ~3.b~ b4.27 101.86 
31500.  d2.~O 8b .13  db.9u Ub.04 83 .05  U l . ~ b  81 .62  lO0.Ou 
~0000. ~0.02 8~.~9 85.14 U3.37 80.71 7~.9~ 7d.42 97.72 

TOTAb PO~ER, D~ = 114.9~ 



NUZZ[,~/ DIA = 2.8" 
UIFtubUH UIA = b.O" 
FbU%, fr.,'~P~,RATURE,TUTAb = 
Iv, I.CK[JPHU,~r:, RADIU,,'> = o ~T. 

1210.0 DEG k 

NUZZbE-DIFFUSOR SPACING RATIO = 1.50 
MACd NU. = I.I0 

I~ilCRUPHUNE ANGI.E, DEG 

30.  45 .  60 .  75 .  90 .  105 .  120 .  

Fa ~,0 u r.~',CY, HZ, 6uUHD PUWEH INT£~SIT¥ b~VEU,DB TOTAb PO~ga,Do 
( 1 / 3  UCTAVE BAND) 

i 1 ,  
I,,J 
l J J  

2V0. 74.1o 74.51 72.57 71o87 75.07 74.54 72.38 B9.02 
250. 7%°5d 7~.2d 74o~8 i3.13 74.89 7~o~0 73.|I 59.50 
315. 7~.~ 75.62 77.01 76.04 75.62 77.~8 7~.80 91.89 
%00. 80.25 77.73 78.50 77.37 77.95 i9.~3 76.8U 93.55 
500. 77.83 78.20 75.17 7d.32 77.79 ~U.17 79.59 93.96 
030. 7g.l~ 7~.73 75.8d 78.83 7d.12 ~U.O5 b0.43 94.41 
800. 79.82 7~.93 77.24 78.07 78.71 79.11 80.40 93.95 

100u. bU.3~ 7~.%~ 77.72 78.45 78.0~ 7,.42 79.bi 93.73 
1250. 81.~ 6u.23 bU.29 79.40 79.31 ~0.I~ 79.97 95.23 
Ib00. 04.72 8J.Tu 83.24 81.93 bI.7~ bl.4b 81.78 97.83 
ZOOU. 57.94 ~7.94 8~.1~ 85.00 64.86 8%.Uo 85.24 101.42 
~5(,0. 90.40 90.99 89.90 88.32 87.22 ~7.dO 87.44 104.35 
3150 .  ~ 2 . 1 0  9 ~ . u 4  9 1 . 2 o  8 5 . 7 6  8 8 . 3 1  5 9 . 0 1  8 9 . 1 2  l u b . b l  
~000. ~3.73 94.07 91.0~ 89.02 ~8.~2 dv.~3 8 8 . 6 5  I05.42 
500u .  9 2 . d ~  9 2 . 3 1  ~0 .21  8 u . 3 8  8 8 . 4 1  d 9 . 0 2  b 8 . 0 6  1 0 5 . 3 8  
5300 .  9 2 . 0 4  9 1 . 7 0  u 9 . 5 5  8 8 . 1 9  8 5 . 2 3  U9.U9 ~U.41 1 0 5 . 0 0  
dO00. 9 2 . 4 7  9 1 . 9 7  9 0 . 1 7  8 9 . 3 3  8 9 . 5 2  ~ U . l l  d 9 . 6 5  1 0 5 . 7 3  

10000. ~.ub 91.93 91.60 9u.41 89.91 90.~I U9.59 Iu6.30 
Iz500. 93.45 92.D2 92.7a 91.74 90.18 9U.~U 89.48 IU6.8~ 
luO0~). 93.6u 9~.5o 94.05 92.37 90.5u 90.38 59.89 1U7.87 
XuO00. 92.90 95.53 94.75 91.93 90.40 9U.UO 90.31 1u~.17 
2~000. 91.04 9~.9~ 94.23 90.79 58.84 ~B.I~ ~.70 107.24 
31500 .  8 9 . 5 5  9~.Od 9 2 . ~ 2  8 9 . 0 2  8 6 . 4 4  ~ b . ~ 2  ~ 6 . 2 7  1 0 5 . 3 7  
4 0 0 0 0 .  8 7 . 4 ~  ~ 1 . 1 6  9 0 . 9 0  86 .&1  8 4 . 0 5  ~ . 5 1  8 3 . 5 2  1 0 3 . 3 2  

TOTAb POH£Rp DB = 1 1 7 . 6 2  



DI~YUGUH uIA = ~o0" 
r bUN EEHP~RA~U~,TUT~L : 
MIC~OPFIONE RADIU~ = 6 ~T. 

5 3 0 . 0  DEG k 

h~CROPH[IN~ ANGLE,DEG 

NUZZLE-DZt 'FUSOR ~PACING RATIO = 0 . 0 0  
HACH . U .  = 0 . 7 0  

m 
O 
Cl 

~0 

O 

O1 

30.  45 .  6U. 75 .  90 .  105 .  120 .  

~OU,~IJ POKER IN iEtlSIT¥ bEVEL,UB TOTAb P O ~ E R , ~  
( 1 / 3  OCTAVE BAND) 

v-- 

4:,, 

200.  7 u . 4 6  7 2 . v U  7 2 . 5 9  7 3 . 6 3  7 3 . 3 0  7 1 . 1 5  7 2 . 6 9  6 7 , 8 4  
2~0. 70.17 71.5~ 7~.99 71.89 72.24 7~.36 72.49 87.03 
315.  71 .~7  7 1 . 7 2  7 2 . 1 2  7 2 . 0 5  12 .69  7 3 . 1 1  7 2 . 8 1  87 .51  
400. 73,s4 72.7U 71.60 71.00 71.7= 72.db 72.29 U7.40 
500.  7 1 . o 6  7 1 . 3 6  7 0 . 7 6  o 9 , 5 2  70 .61  7 Z . i o  7 2 , 2 9  8 6 , 3 5  
h3U. 7 1 . 3 8  0 9 , 6 8  7 0 . 5 6  7 0 . 8 d  6 9 , 9 4  7Z .35  7 4 . 0 5  6 6 . 3 7  
bOO. 71.54 69o8~ 69.22 71.05 70.7~ 72.10 74.30 So.38 

IOOU. 71 .o~  7 0 . z 9  7 0 . 9 2  7 1 . 2 7  72 .21  7 3 . 2 4  7 5 , 7 5  d7 .27  
1250. 70.96 70.~ 7u.33 70.~2 71.~1  7~.~9 75.49 87.15 
1600. 71 .~8  70.90 70.2n 0~.38 70.67 7 3 . 4 3  7 ~ . 6 0  86.77 
2000. 72.0~ 72.07 7U~J7 69°03 69.94 72.5~ 14.28 bo.70 
25O0. 72.07 II.77 70.68 6~.63 69.71 71.34 73,89 86.33 
3150. / u . o 5  71.28 7O.lb 69.16 69.99 71.86 7%.07 66.17 
40Ou. 69.29 71.bi 70,02 68.50 09.32 71.78 74.32 b u . 0 4  
5O00. 6~.31 ~1.~5 70.57 67.52 0U.77 71.97 74.95 86.01 
6JuO. 6 7 . ~  71.1% 70.05 ob.9~ oh. SO 7~.I0 75.13 ~5 .e7  
~oOO. 6 7 . ~ 2  7 1 . 0 4  h ~ . 9 7  6 6 . 3 2  68,4% 7 Z . 0 4  7 4 . 9 3  ~5 .61  

lOUOu. ~7.01 70.16 67.~4 65.97 6u.15 72.16 74.61 85.25 
IxSO0. 6d.~7 72.03 66.94 66.83 69.00 7J.30 7=.43 80.47 
IouUO. o9.92 73.32 70.d9 67.b2 70.%~ 74.z6 76.82 87.71 
2000u .  6 9 . 7 6  7 ~ . 4 z  7 1 . 3 o  6 7 . 4 1  7 1 . 0 ~  7 4 . u 3  7 7 . 2 5  8 8 . J 2  
2boO0, 67,70 74,0u o9.9~ 65.23 69.90 7J,dl 76.92 ~7.34 
31~00 .  6 3 . 0 2  6B,U6 ~ 5 . o 0  6 0 , 5 7  6 5 . 6 8  7 0 . 0 7  7 2 . 2 4  8 3 . 0 4  
4000u. 5 9 . 4 0  6~.55 60.U4 56.85 6 1 . 2 0  6 0 . 3 2  68.17 7~.97 

TOTAb PUWERt DB = X00 .33  



NUZZLE OLA = 2.8" 
DL~Fb~O[~ DIA = 8.0" 
FLU~ T=NPERAIUHE,TUTaL = 
~C~OP~UNE RADIU~ = 6 FT.  

5 3 0 . 0  DEG R 

NOZZL=-DIFFUSOR 
HAC~ ~d. = 0,90 

SPACING RATIU  = 0 . 0 0  

MICHOPHUNK ANGLE,DEG 

30 .  45 .  60 .  75 .  90 .  105 .  120 .  

SOUND PfJWE.H r ~T~,.~SIT¥ L~VEb,DB TOTAL PO~ER,DB 
( 1 / 3  UCTAV£ BANd) 

t o  
t .n  

200. 74.24 76.~7 75.7~ 76.18 75.73 76.67 76.68 90.92 
250. 73.£3 75.J6 /5.3~ 76.34 76.35 76.07 76.76 91.26 
315 .  7 5 . 9 0  7 7 . 0 3  7 6 . 7 3  7 0 . 6 4  7 8 . 6 3  7 9 . ~ 8  7 7 . 8 6  9 3 . 1 1  
400 .  7~.2G 7 ~ . 1 9  7 7 . 5 0  7b.3b 7 ~ . 5 5  79 .~2  7 8 . 5 7  9 3 . 3 0  
500 .  7 7 . o 3  7 7 . 2 0  7 6 , 9 9  7 6 . 3 4  7 6 , 5 0  7 9 . 2 6  7U.27  9 2 . 7 8  
h30, 71.19 7~.9D 76.30 7o.76 7~.79 79.10 78.79 92.47 
soU. 7 7 . 5 2  76 .11  7 0 . 8 6  7 7 . 0 0  7 7 . 0 5  7 7 . 9 ~  8 0 . 2 1  9 z . 5 1  

1o00 .  7 ~ , 6 2  7 6 . u 0  77.O1 7 7 . ~ d  7 8 . 7 0  7 0 . 9 ~  b l . 2 4  9S .17  
1250 .  75 .~8  7 u . 0 ~  70 .07  7 7 . 3 3  7 1 . 7 2  7 9 . 2 7  8 0 . 2 4  9 2 . 8 8  
I~UO. 7o.U~ 76.24 75.18 76.4~ 76.70 7v.bO 80.19 92.70 
2000. 7o.62 77.h5 76.02 70.14 76.62 7y.~l 81.09 93.06 
i b0~; .  7 8 . 2 ~  7 o . 1 2  7 7 . 2 3  7 6 . 1 8  ? a . 4 b  i ~ . ~ J  8 0 . 8 6  ~ 2 . 9 5  
3150. 7o.~b 7d.01 77.55 76.03 76.08 70.84 81.O0 9J.uO 
4000 .  7 b . Y l  I b . 7 3  7 7 . b l  7 5 . 8 9  7 6 . 1 3  79 .U0  81 .71  Y3 .29  
b00u. 7~.V0 }V.39 7~,71 75.46 76.~5 79.U6 82.~7 93.69 
6300. 7~.Id 79.0~ 76.21 7~.57 76.55 bU.7~ 83.65 9~.09 
~000. 7~.53 76.~u 77.1~ 74.10 76.67 dl.20 83.22 9~.90 

10uO0. ? L . ~ 2  7o.9~ 75.30 73.b0 75.83 80.2~ 8~.U~ 92.70 
12~0~. 71.9% 76,31 74,ui 71.19 74.93 7~.65 ~1.22 91.94 
IbduO. 72.45 76.46 74.99 71.o~ 75.17 7d.~6 U I . I I  91.81 
20000. 72.~ 70.54 74.d7 71.21 7~.20 7d.17 oi.00 91.40 
25~)00. 71.77 76.0u 74.05 69.73 73.43 II.32 80.63 ~0.68 
alL00, b~.o0 7~.~ 72.64 66.84 71.19 76.3~ 78.81 b~.85 
~ 0 0 0 0 .  6 7 . 2 7  7 1 . y 2  b b . S b  6 4 . 3 4  6 9 . 2 0  7 2 . 0 6  7 6 . 4 8  ~ 6 . 0 4  

TUTAb 1 0 6 . 2 7  

rn 

O 
O 

;O 

~o 
O 

O1 



NOZZLE DIA = 2.8" 
DIFFUSOR DIA = 8.0" 
FLOW TEMPERATURE,TOTAL = 
MICROPHONE RADIUS = 6 FT, 

530 ,0  DEG R 

MICROPHONE; ANGI, E,DEG 

SOZZLh-DIrFUSOR 
MACH riO. : 1.10 

SPACING RATIO = O,O0 

FREOUENCY,HZ 

30.  45.  60.  75. 90. 

SOUND PUWER INTENSITY LEVEL,DE 

105.  120.  

TOgAb PUWER,D~ 
C1/3 UCTAVE SANO) 

09 

200. 78.39 78.25 77.07 
250. 76.60 76.90 77.09 
315. 80.72 81.08 81.32 
400. 85.29 83.99 82,00 
500. 83.94 82,~3 82.49 
630.  82 .71  77 ,92  82 .23  
800. 81.99 81.65 82.46 

1000. 82.74 80.69 84.43 
1250. 81.77 80.92 80.01 
1600.  83.73 84.28 82.48 
2000. 87.09 86.55 84.82 
2500.  102 .43  104.23  100 .75  
3150. 107.76 108.22 104.76 
4000. 91.00 94.52 93.39 
5000. 90.98 97.11 96.56 
6300.  9 0 . 2 6  96 .60  96 .10  
flO00. 90 .18  96 .38  93 .98  

I0000. 89.21 94.08 90.58 
12500. 86.14 92.09 80.34 
16000. 83.07 90.17 87,05 
20000. 80.69 87,54 85.18 
25000. 76,54 83.39 81,34 
31500. 74.93 81.85 78.90 
40000. 68.99 74,64 72.69 

78.63 78.95 77.49 78.49 92.36 
77.61 78.53 79.69 78.94 93.39 
82.73 ~2.30 83.Z2 61.17 ~7.3o 
82.60 83.24 84.53 B2.82 98.80 
81.26 82.94 Uq.17 83.39 Y8.15 
83.38 81.70 82,49 83.19 97.19 
82.68 82.93 82.45 85.48 97.80 
82.04 85.0o 83.44 86.88 48°50 
82.43 81.01 ~%.75 85.28 97.8o 
81.73 83.90 d0.29 87.25 99.29 
83.14 84.31 bo.53 69.80 101.11 
97 .33  99 .83  102 .94  103.91 117.28 
98.68 103.11 I08.06 106.58 121.42 
91,39 91.59 9~.29 99.04 109.34 
q l . 2 1  92 .77  9 i . ~ 9  101.01 111.39 
90,57 93.75 99.37 100.82 111.85 
89.87 q3.58 97.74 99.41 110.72 
87.95 91.63 95.1o 96.91 I06.29 
85.91 89.24 93.u0 95.50 106.55 
83.74 87,73 92 ,43  93.90 I04.93 
82.02 86.10 89.85 92.17 102.64 
78.44 82.17 06.12 88.59 94.02 
75.31 79.77 82.~4 86.10 96.26 
69.50 74.18 77.46 80.02 90,22 

TOTAL PO~ER, D8 = 124 .25  



tIUZ/.I.,k, DJ.A "" 2.8" 
bZi* rUbdg u l A  = U.u" 

,IICHt~P,iO,';L; HAPLU6 = 6 VT. 
5 3 0 . 0  DI~G k 

NO~Zb~-DIF~U~OR 
NACH l~U. = 0 . 7 0  

SPACING R A T I O  = 0 , 2 5  

hICROPHOi~i~ ANGhE,DEG 

30 .  45 .  60 .  75 .  90 .  I U 5 .  120 .  

~UU~NCY,h~ bOUnD PUW~R IhT~SIT¥ bEVEb,D~ TOTA~ POkEH,DB 
( 1 / 3  OCTAVE BANg) 

t~ 

200 .  7 1 . 1 3  7 2 . 2 ~  
2b0 .  7 0 . 2 7  o 9 . 9 ~  
315 .  71 .01  7 1 . 4 ~  
400. 12 .57  72 .41  
500 .  7 L . 9 0  71 .07  
, 3 0 .  7 1 , 5 7  0 9 . 3 5  
ouu. 71.80 70.b2 

JObO. 7 1 . 6 2  7 1 . 0 7  
lz~O. 71.~9 71.00 
l h b 0 .  7 1 . 6 o  71 .01  
2u0~ ,  7 2 . o 5  7 1 . 8 ~  
~500 .  7 2 . 1 z  7 1 , 9 o  
J i b 0 .  71 .01  7 1 . 7 u  
400U, 6 9 . 6 5  7Z.2Z 
~000. u b . o 7  7 2 . 0 9  
b3ut ) .  0 7 . 9 5  7 1 . 7 6  
b0UO. o 7 . ~ 2  7 1 . 3 9  

1000u .  6 7 . 3 3  7 0 . 9 ~  
12500. b ~ . 1 3  7 2 . 0 2  
IOUb0. O9.12 73.2~ 
zOOuO. 6 u . 6 5  7 3 . 3 0  
2 5 0 0 0 .  6 b . o b  7 2 . 0 ~  
3 1 5 0 0 .  6 2 . 3 7  o 6 . 6 2  
40000. 5d.47 6 3 . 9 3  

7 1 . 0 ~  
7 0 . 6 5  
7 1 . 4 7  
71 .51  
7 1 . 5 4  
7 0 . 3 0  
b~.�U 
7 0 . 9 6  
71.05 
7 u . 3 2  
7 u . 5 ~  
7 0 . v b  
7 0 . u l  
7 0 . ~ b  
70.Ul 
7 0 . 1 4  
6 9 . 1 7  
6 6 . 2 5  
o~ .Sb  
7 u . 9 ~  
70.90 
o ~ . 4 7  
6 5 . 8 2  
b 1 . 6 0  

7 3 . 5 4  
7 1 . 2 9  
7 1 . 4 6  
70.C9 
6 9 . 8 2  
7 0 . 5 5  
7 1 . 0 4  
7 1 . 8 4  
7 ~ , 0 7  
7 1 . 2 8  
70.11 
69~77 
6 9 . 4 9  
bg .0U 
6 8 . 2 9  
6 7 . 6 3  
6 7 , 3 5  
~7.14 
6 7 . 8 1  
6 8 . 5 5  
6 ~ . 1 4  
b 6 . 1 5  
6 2 . 1 8  
5 8 . 6 6  

7 2 . 9 5  
7 1 . 8 4  
7 3 . 1 ~  
71 .71  
7 0 . 2 2  
7 0 . b 9  
71 .81  
72.66  
7 1 . 6 ~  
7 1 , 2 0  
7 0 . 7 9  
7 0 . 1 ~  
7 0 . 0 9  
6 9 . 7 4  
6 9 . 5 2  
b ~ . 6 U  

6 9 . 8 4  
o9 ,61  
7 0 . 3 4  
7 1 . 5 8  
71.87 
70.31 
6 6 . 3 4  
0 3 . 2 0  

7 2 . 6 ~  7 0 . 8 8  8 7 . 7 1  
7Z .01  7 3 . 0 2  6 6 . 4 u  
7Z .71  72°43  8 7 . 2 0  
7 ~ . Y u  7 2 . 9 8  b 7 . 2 o  
7 3 . 1 6  7 2 . 5 8  ~6 .71  
7 z . 6 9  7 4 . 0 1  Ub.38  
I 1 . 1 1  7 4 . 8 2  6 6 . 6 6  
7 ~ . 3 6  7~ .01  8 7 . 0 2  
7,~.19 7 5 . 7 3  8 7 . 7 7  
7 ~ . ~ 0  7 5 . 3 3  ~7 .21  
7 1 . 9 7  74.79 u 6 . 7 ~  
7 1 . ~ o  7 4 . 3 3  8 6 . 6 o  
7 2 . 3 0  7 4 . 1 1  8 6 . 5 2  
7~.17 7 ~ . 4 7  8 6 . 5 0  
7 2 . 4 3  7 4 . 8 3  8 6 . 4 6  
7~.62  7 4 . 6 d  b o . 2 7  
7 z . l H  7 4 . 6 6  a 5 . 9 3  
7 Z . I ~  7 4 . 8 9  U5.76 
7 3 . 2 7  7 5 . 7 0  8 6 . 7 2  
7 ~ . 1 0  7 6 . 6 3  8 7 . 7 6  
7 4 . 2 3  7 6 . 7 3  0 7 . 8 0  
7 2 . ~ 6  7 5 . 5 7  8 6 . 4 4  
o 9 . 2 1  7 1 . 9 2  a 2 . 7 2  
o ~ . 1 7  6 8 . 5 9  7 9 . 1 1  

~O~Ab PO~ERB DB = 1 0 0 . 4 2  

m 
O 

n 

O 

ot 



hU~ZbE D£A = 2.8" 
DlrrUSOk D£A = 6.0" 
~Lu~ TEHPE~ATUI<~,TUTAL = 
MI{:ROPhD|~E RADLU~ = 6 FT. 

5 3 0 . 0  DEG R 

e4IChOPHOtIE ANGI,~, OI~G 

NOZZLE-DI~FUSOR SPACING RATIO = 0.25 
RACH NUo = 0.90 

3= 
m 

t'3 

.11 

o 

oi 

30. 45. 60. 75. 90. 105. 120. 

~UUhD PUHER INTENbIT¥ bEVEL,D8 TUTAb PO~ER,D8 
( 1 / 3  OCTAVE bAND) 

Go 

209. 74.U4 75.92 76.37 76.37 76.81 l b . 1 4  76.91 91.39 
250. 72.91 7b.84 75.73 7~.01 77.29 77.UO 77.02 91.47 
315. 77.~3 77.79 76.92 77.~1 78.22 79.b~ 77.31 93.49 
400. uO.u8 78.65 77.99 7o.83 77.62 79.79 77.86 93.68 
bOO. 77.63 77.42 77.47 75.71 77.09 7 8 . e l  78.54 92.71 
6~O. 77.08 75.~ 75.~4 77.00 7o.93 7o.78 79.40 92.49 
b0~. 77.24 7o.2~ 7b.bb 77.79 7~.31 77.7~ 81.23 92.88 

IQ00. 77.39 7o.~I 77.68 77,31 7~.u5 18.92 ~1.90 9~.44 
l~bO. 7o.4o 70.25 76.59 76.83 77.5o 7~.qO B0.93 92.98 
Ib0o. 77.05 7b.7~ 76.07 75.71 76.83 79.12 ~0.33 92.54 
~Ou0. 7 H . ~  77.Eb l b . 3 1  75.b5 76.87 7B.39 81.01 92.82 
2500. 7E.O0 78.22 76.36 75.76 76.o6 71.98 dO.b7 92.75 
3150. 75.,~ 78.20 76.8, 75.34 76.38 7U.84 8u.52 92.86 
4U()O. 75.21 79.1S 77.5~ 75.50 75,29 79.25 ~1.32 ~3.JD 
5000. 75.79 79.55 78.10 75.52 76.~6 7~.,o 82.64 93.86 
~300. 75.43 79.66 78.15 74.~5 76.93 80.U2 82.93 93.95 
bOU0. 74.95 79.51 77.19 74.56 76.91 bu. Z5 83.10 93.B9 

I0000. ~3.51 l~.u~ 75.27 73.77 76.12 79.39 52o44 92.84 
12~00. 72.~0 77.11 74.18 72.b5 75.~9 /,.DO 81.91 92.02 
Ib000. 72.93 77.~ 75.24 72.93 75.82 7~.83 82.65 92.45 
200u~, 72.%4 78o0~ 75.3D 72.19 75.47 78.10 ~ . 5 6  92.25 
2300U. 71.O4 77o35 75.2d 70.77 74.43 76.81 81.72 91.35 
31500. 59,b7 75.81 72.67 56.38 72.44 75.~6 79.47 89.4~ 
40000. o6.61 72.99 70,12 ~6.~7 69.87 71.8I 76.78 Bb.~l 

TOTAb POWER, UB : 1 0 b . 4 2  



HOZZLE DIA = 2 . 8 "  
DZFFUSUR DIA = 8 . 0 "  
FbUW TENPERATUkEoTOTAL = 
HICRUPHONE RADIU8 = 6 F T .  

5 3 0 . 0  DEG R 

NOZZb=-~ZE~USOR SPACZNG HATIO = 0 . 2 5  
RACH i~U. = 1 .10  

NICkUPHONE ANGbE,DEG 

30.  45 .  60. 75.  90.  105.  120.  

FREQUENCYwHZ SOUNU POWER IH'.rE.N,SZ'J.'¥ bEVE/.,eDB TOTAb POh£~,OB 
( 1 / 3  UCTAVE BANO) 

200.  "76.04 7 8 . 2 9  79 .15  79 .63  79 .87  7 6 . 9 9  79 .05  9 3 . 8 3  
250.  74 .95  77 .18  78 .07  80 .43  79 .28  7 9 . 2 4  80 .66  94 .29  
315.  82 .40  80 .14  80 .41  82 .37  82 .53  8 3 . 1 9  81 .17  97 .14  
400.  84 .81 84 .08  82 .37  82 .27  82 .77  84 .0d  82 .78  9 8 . 5 9  
500.  81 .93  83 .89  83 .06  81 ,22  82 .12  8 4 . 0 0  83 .48  98 .40  
630 .  84 .16  80 .27  82 ,35  81 .89  82 .04  83 .~7  84 .45  97 .60  
800.  81 .o1 82 .56  81 .64  83 .00  83 .56  62 .52  86 .99  ~ . 1 0  

1000.  82 .94  81 .03  62 .32  82 .66  e3 .16  8 3 . 2 3  86 .96  98 .12  
1250.  81 .47  81 .41  81 .55  82 ,31  82 .51  84 .20  86 .46  ~b .09  
1600.  83 .43  83 .26  82 .17  82 .34  83 .39  u~ .o3  86 .97  9 8 . 9 6  
2000.  86 .74  86 .69  84 .90  83 .07  84 .91  85 .87  89 .33  l U 0 . 9 5  
2500 .  99 .09  101 .80  98 .41  98 .05  97 .99  100 .90  103 , Jo  115 .46  
3150.  102 .02  105 .24  101 .08  104 .89  100 .09  106 .88  100 .94  120 .14  
4 0 0 0 .  92 .58  9 4 . 7 9  91 .95  91 .82  92 .35  95.39 ~7.27  I U ~ . 2 3  
5000.  92 .20  9 5 . 2 4  9 5 . 4 4  91 .34  93 .04  9 6 . 8 5  101 .73  110.81 
6300 .  92 .26  90 .07  94 .28  90 .67  93 .66  9 7 . 8 9  99 .52  110 .84  
8000.  90 .85  95 .17  91 .91  89 .94  93 .71  9 7 . 0 0  99 .02  109.97  

10000.  88 .54  92 .88  89 .09  87 .94  91 .98  9 6 . 1 o  96 .99  107 .93  
12500.  86 .12  90 .97  87 .17  85 .36  89 .92  9 3 . 4 0  95 .15  lUb .  O~ 
l bO00 .  83 .03  89 .06  85 .62  83 .29  8~.31 ~1 .26  93 .70  I U ~ . 1 2  
20000 .  81 .20  Ub.13 83 .06  81 .48  85 .93  88 .33  91 .35  101 .45  
25000 .  70 .99  83 .20  7 9 . 8 5  77 .12  ~2 .86  b~ .71  87 .85  98 .03  
31500 .  76 .09  82 .31  79 .84  7 5 , 5 0  79 .52  82 .11  ~6 .40  9 6 . 2 9  
40000 .  69 .02  75 .93  72 .62  70 .25  75 .30  76 .67  80 .73  90 .=0  

t 

~O~kb POW~Ro DB = 123 .08  

I l l  

O 

"11 

do 
O 

¢11 



=,OZZb~. I)TA = 2.8" 
i]Ir'r'iJ,SUH OIA = 8.%J '' 
~LoW T~HPI RATUIIk,ToEAL = 
hlCKUPHONf; V, ADIdb = 6 FT. 

530.0 LEG H 

MICKOPH[J~ k~ A I~ GI ,  ['., UF.G 

NUZZLE-DI~ FUSOR 
~ACt~ hO. : 0.70 

SPACING RATIO = 0.50 

}> 
m 
o 

30 
~o 
0 

3u. 45. 60. 75. 9 0 .  10~, 1 2 0 o  

FgE~Uh;IC¥, HZ buUNu POWER INTENblTY bEVEL,08 TOTAL PO~ER,Do 
(I/3 uCTAVE ~ND) 

o 

20o. 71.5o 71,11 
250. 71.13 70.15 
3J5. 72.5o 71.2~ 
4vO, 32.01 / ~ . b o  
b0o. 7U.13 7u.33 
o30. " lu .~2  o~.~o 
o00. 7u.50 09.9~ 

IOOu. 71.0e 70.6o 
1250. 70.u7 70.45 
Ib0u. 71.7~ 71.o5 
zlJO0. 72.u9 71.o~ 
2~ud. 7~.Zo 7 2 . 0 0  
3150. 70.59 7,.~ 
400U. o9.3~ 71.93 
5OUO. bb.o? 71.51 
i~10U, i~b.1~ 71.2Z 
~OOU. 07.~8 TO.d? 

lUUO0. 67.35 7o.~u 
J2b0(J. 60.96 71.76 
loOO(,. 70.i~ 72.13 
Zu0UU. o9.~ 73.27 
2~uO0. o7.~5 71.ob 
31500.  63.73 67 .86  
40000. 59.75 o4.u7  

72 .00  7? .37  74 .29  70.67 71 .36  67 .12  
7 t . 0 2  71 .50  7J .30  72 .60  72 .3o  b 7 . u l  
71.31 72.04 74.17 74.29 73 .43  58.01 
72 .30  70 .80  i t . 9 8  7Z.6~ 72 .53  ~7.3~ 
72 .52  70.45 70.17 72.39 72.97 Eo.50 
7u.59 70.Z9 70.05  72.30 73.~O hp. Ofi 
69.d6 o~.94 71.95 71.38 74.09 5o.09 
71.,,b 71.18 7i.99 73.01 75.48 67.2! 
71.26 70.69 70.86 73.74 75.08 u7.1o 
)O.~d 70.09 70.53 7Z.63 74.13 ~b.6~ 
71.4o 69.68 71.14 7Z.35 73.80 o6 .86  
71.I~ b9.33 70.92 72.u7 7~.92 56.69 
70.77 o9.17 70.45 71.72 73.91 bo.3b 
70.o7 69.07 69.91 7z. Ol 74,03 66.37 
7U.54 66.34 6v.88 72.~ 74.4o ~b.33 
70.o2 67.35 69.oh 7Z.62 7~.13 86.0o 
0~.19 66.81 69.~4 7Z.bo 73.7~ o~.7~ 
Oo.15 on.~4 09.80 72.66 73.87 85.7~ 
69.3~ 65.15 70.~3 7J,52 75.57 e6.76 
70.25 o5.8~ 71.17 7~.31 76.7o ~7.66 
69.97 68.e5 71.17 7~o~ 7o.o~ d7.62 
08.03 66.71 69.2~ 71.~I 7~.77 ~.74 
6~.00 63.oi 66.16 69.21 70.63 82.37 
6u.?3 60.83 03 .40  b~ .5o  67,07 78.90 

2UTAh P O X E R ,  D5 = 100.26  



NUZZbr. DI~ = ).8" 
ulr-L"U,~U}( I)IA -- 8.0" 
FblY', II:.,4F~;.i~AfUr(L,TUTAb : 
Mj.C[/tl~dtJl'|. ~- R/4UIUS = O fT. 

5~O.O DEG R 

NO~ZbE-DLFFUSO~ SPACZNG RATIO = 0 . 5 0  
MACrl t~U. = 0 . 9 0  

MICROI?I~IJNE ANGDE,DEG 

30. 45. b 0 .  75. 90. lob. 1 2 0 ,  

~OUI':D PU~,ER INTE[LSIT~ L, EVEb,DB TOIAb POWEP,D~ 
( 1 / 3  UCIAgh ~AND) 

J 
L,J 

200. 74.85 75.73 7o.02 76.~9 76.28 7b.38 75.54 91.24 
230. 7b. Uo 75.95 7%.91 76.52 75.51 75.92 75.4~ 91.45 
315. 77.7~ 77.39 7b.ub 77.53 77.73 I).5% 78.05 92.81 
~U,J. 7o.*b 78.00 77.27 77.17 7o.95 78.12 79.12 92.97 
bO0. 77.11 7o.75 70.49 75.20 7b.23 7,.79 79.49 ~2.51 
h30. "1b,94 74.87 7~.bo 76.52 75.01 7~.UI 79.9U ~ 2 . 2 3  
~0O. ~1.31 75.43 75.3o 76.34 77.51 Iu.41 80.74 92.54 

1000. 77.41 77.15 7o.79 77.21 71.93 7u.70 ~1.74 93.20 
125u. 7o.~9 75.9~ 75. I~ 75.~5 76.75 78.~7 50.53 92.40 
Io00. 7b.bO Ib.~ 75.7~ 76.02 75.34 7u. UO 79.be 92.18 
2 0 d u .  7d.0~ 77.25 76~27 75.%~ 7o.19 7~.U3 79.43 92.j7 
~5o0. 77.1~ 77.74 76.~ 75.65 75.J5 78.00 79.7& 92.4~ 
3150. 76.14 7~.~U 76.79 75.45 75.81 7d.28 80.24 92.6~ 
4u00. 7~.o0 78.8~ 77.53 75.74 75.53 78.52 81.18 93.11 
5000. 75.~0 79.~b 75.58 75.~I 76.14 79.~9 52.12 93.b5 
b~O(). 7~.~I 79.~b 75.52 75.~0 75.74 ~0.Z2 ~2.61 9J.95 
o(;00. 7~.0u 79.oi 77.45 74.60 76.84 ~u.31 ~Z.54 93.94 

luO00. 13 .7~  7G.50 75.3~ 73.50 75.12 19.71 bi.83 92.94 
12300. 73.12 7o.u8 74.85 72.54 75.64 79.11 Sl.00 92.37 
l bUOU.  7~.u5 78.5o 75.85 73.52 75.80 7~.0~ ~1.37 ~2.70 
20000. 7~.02 7~.ub 76.1~ 73.50 75.07 78.2~ 81.68 92.57 
150uO. 73.31 78.37 7o.06 72.27 74.03 75.9~ 50.66 91.73 
31~00. 71.24 75.~4 73.43 70.03 72.15 75.30 78.56 59.~5 
40000. 67.7~ 71.5o 69.9~ 67,41 69.90 7~.~ 75.89 ~6.26 

T ~ T A b  POWER, DB = 1 5 6 . 2 5  

m 

O 

-n 

40 
O 

{.n 



hOZZbl DLA = 2.8" 
DIEEU&UR DIA = 8.U" 
FbUa TLHPhRA~U~,TOTAb = 
NICROPhOi~E |(ADIUS = b FT. 

5 3 0 . 0  DEG R 

hlChUPHOkb ANGbE,DEG 

NUZ~Lb-DZ~'FU~OR 
MAC, ~O. = I . I 0  

SPACING RATIO = 0 . 5 0  

> 
m 
0 
C, 

-'1 
-n 

~o 
o 

01 

30.  45 .  bO. 7b .  90 .  105. 1200 

FREtJULIJC~,HZ SOUND POWER ihTL~SI~¥ bEVEb,D8 TOTAb POWER,D8 
{ 1 / 3  OCTAVE BAND) 

r.3 

200.  77.U8 7 8 . o 3  
250 .  7u.0O 7 ~ . 4 b  
315 .  8 1 . 2 2  8 0 . ~ 2  
~UO. 81.95 ~3.Zb 
500. 80.78 U l . 4 9  
n 3 0 .  X0.56 80.11 
~ 0 0 .  6 0 . 3 4  80.77 

1UOU. 80.19 ~ 0 . 0 3  
1260.  79 .71  7 9 . 0 3  
1 o 0 0 .  Eu.7O uO.Tu 
2000. 03.02 03.1a 
2500. 8 u . 2 0  d u . 3 5  
3150. 92.J0 93.20 
4000. 93.67 9o.28 
bU00. 92.~4 9o.bo 
6300. 9().86 95.79 
6000. 8 9 . 0 b  94.1o 

l u u O O .  ~1 .02  9 1 . 8 ~  
1250~. 84.1J ~9.J7 
Io000. 8 1 . 4 3  07.23 
2 u 0 0 0 .  78.~0 ~.Ob 
25000. 70.04 oU.8b  
31500. 74.42 7 9 . 1 7  
40000. 7~.~7 Io.71 

77 .41  7 6 . 8 3  7 7 . 8 5  
7 9 . 2 5  17 .73  7 g . 1 9  
79 .47  8 1 . 1 8  8 2 . 1 3  
81.U7 81.27 82.39 
8 0 . 5 2  HO.b9 8 0 . J 1  
79.77 80.30 ~O.32 
~0.II ~0.32 ~2.37 
dO.8~ uu.b3 ~1.9~ 
80.13 79.92 79.~5 
80.09 79.8~ 80.82 
82~13 9 0 . 8 5  8 2 . 1 6  
0 7 . 4 7  0 4 . o 8  85 .9U 
~1.b7 90.48 90.09 
94.79 9 2 . 2 8  93.31 
9 ~ . 9 4  9 1 . 9 8  9 4 . 0 2  
9 3 . h b  90.54 9 3 . 3 9  
90.72 8e.~b 9 2 . 5 2  
~7.57 ~7.04 91.01 
8 5 . 2 4  8 4 . 3 3  88.42 
H2.85 81.75 85.8~ 
8 0 . 8 3  7 9 . b 8  8 3 . 7 5  
7 8 . ~ 3  7 6 . 7 2  80.27 
77.19 73.89 77.1o 
74.61 71.69 74.40 

7 9 . 1 0  7 7 . 3 0  9 3 . 2 5  
8 0 . ~ 0  7 8 . 0 2  9 4 . 0 7  
8 1 . 9 o  8 1 . 5 3  9 6 . 4 8  
b 2 . 3 9  8 2 . 6 3  9 7 . 4 3  
b L . 2 b  8 2 . 4 7  9 6 . 4 9  
8 2 . 1 2  h 3 . 0 6  96 .U8 
b l . b 5  8 3 . 6 6  96.38 
8 1 . 8 0  ~ 4 . 1 2  9 8 . 4 0  
82 .3U 83.57 95.8~ 
8 2 . 4 2  8 3 . 7 2  9 b . 3 8  
b 2 . 8 0  8 5 . 2 1  97.77 
Bo.b6  u g . 4 u  1 0 2 . 2 ~  
V J . 1 2  9 5 . 3 5  1 0 7 . 8 3  
9b.bb ~8.81 l lO.bb 
97.b2 100.03 111.15 
9 8 . 7 9  9 9 . 1 6  110 .21  
9b.bb 97.47 lb8.83 
9~.Ob 95.46 I0b.79 
9 1 . 8 3  93 .01  1 0 4 . 3 0  
09.4o 90.87 102.06 
Ub.54  88 .41  9 9 . 3 4  
8~.17 8 5 . 3 2  9o.15 
79.O1 8 2 . 8 0  9 3 . 5 0  
7 b . b 2  7 9 , 9 7  9 0 , 8 1  

TOTAb POWKRw O~ = 1 1 8 . 1 5  



N[JZZLh DIA = 2.8" 
DIFFU.%U~ UIA : b.O" 
~t,U% v ~EHPF~RATdkE,TOTAL = 
NICi.~OP|iO;~:-' RAuIU,.'.'.5 = o FT. 

5 3 0 . 0  PEG R 

~OZZbK-uItFUSOR SPACING RATIO = 0.75 
MACrt NU. = 0.70 

hICROFhONE ANGLE, DEG 

30. 46. 60. 75. 90. I05. 120. 

FHEOIJE?IC ~, i iZ SOUhD POhER IhTEI~SIT~ 5EVEb,OB TUTAb PO,Ek,DB 
C1/3 OCTAVE ~AND) 

L~ 

200.  71 .88  6 9 . 3 6  7 1 . J 9  7 2 . 0 8  7 2 . 4 0  7 1 . 8 6  7 2 . 1 0  
250 .  71.Db b g . l b  7 0 . 3 o  7 1 . 0 4  7 2 . 6 4  7 2 . 7 u  7 1 . 1 2  
3J5 .  7 2 . 4 5  7 1 . 8 4  7 1 . 7 6  7 3 . 8 3  7 3 . 9 6  7 3 . 4 2  7 2 . 3 8  
4UO. 7 2 . ~ 8  71.9J 72.46 72.11 7 2 . 2 4  72.~ 71.80 
500. 71.~4 71.2o 72.21 71.53 71.79 72.90 72.67 
~30. 71.b5 70.46 70.99 71.70 72.73 7J.o8 7J.86 
dO0. 71.05 70.29 70.60 70.93 72.47 73.32 74.99 

10oO. 71.64 71.2? 71.8d /2.00 72.77 74.~7 76.05 
1230. 72.70 71.6~ 71.49 71.23 71.88 74.5d 73.46 
1o00. 72.29 72.z7 70.bb 70.91 71.74 73.o4 74.o9 
2000. 73.09 72.31 70.98 70.90 71.92 73.29 7J.91 
2500. 72.29 12.20 71.61 70.70 71.72 7~.24 74.27 
~150. 70.92 72.03 71.67 70.24 71.01 73.52 75.65 
4000. 7U.0o 72.J7 7 1 . 4 8  o9.72 70.75 7 J . ~ 5  75.39 
5000. 69.77 7z.53 71.03 69.08 71.06 7~.37 75.25 
o~0u. od.,5 71.92 70.32 68.75 70.92 73.59 75.41 
dO00. b~.31 71.37 bb.79 68.74 71.04 7~.74 75.0d 

IuuO0. 08.U8 ~I.U. o8.41 68.86 70.84 74.02 75.07 
I~500. 6~,dl 72.50 69.60 69.80 71.65 7~.~ 75.62 
|oudO. 69.oi 7 ~ . o l  70.~I 70.30 72.09 74.50 7~.99 
20000. 69.2U 73.~2 69.92 70.22 71.83 7~.~3 75.53 
25000. 66.75 71.63 68.U8 68.44 69.98 7 2 . 0 0  73.10 
31500 .  6S.27  6 8 . 4 ~  6 5 . 2 1  6 4 . 4 8  6 6 . 4 8  6 9 . 7 3  7 0 . 0 9  
40000. 59.04 64.1~ 61.07 61.48 b~.18 6 o . 7 7  6 6 . 9 7  

TOTAb POWEkw DB = 

8 6 . 6 9  
uo.51 
8 8 . 2 0  
8 7 . 4 5  
8 7 . 1 6  
8 7 . 3 6  
8 7 . 1 2  
8 0 . 0 8  
8 7 . 9 ~  
6 7 . 5 9  
~ 7 . 4 7  
u7.41 
~ 7 . 4 0  
8 7 . 2 5  
87.18 
~6.99 
8 6 . 7 7  
8 6 . 7 8  
8 7 . 5 6  
8 d . 0 9  
87.81 

8 2 . ~ 4  
7 9 . 4 0  

1 0 0 . 8 6  

), 
m 
O 
CJ 
% 
-11 

O 
.U 



SUZZbE Olh = 2.d" 
ULFFU&OR DIA = ~.O" 
rbdn TEmPEKATUk~,TUTA5 = 
MICKOPHOi~h RADIUS = 6 FT. 

5 3 0 . 0  D~G R 

MICRuPHOh5 ANGLK,DEG 

NOZZbE-DIb FUSOR 
MAC, ttu. = 0.90 

8PACING RATIO = 0.75 

30 .  4b .  60 .  75.  90 .  105 .  120 .  

l' ['(1'-(~ UI.;;h C ¥,  |IZ 80Uhb PU~KR INTSNSIT¥ bEV~b,OB 1U1Ab POWER,D~ 
( 1 / 3  OCTAVE bAND) 

200. 74 .~4  7~.10 
250. 75.~2 I~.47 
315. 79.5~ 7~.75 
~00. 7~.4o 79.21 
500 .  77.~5 7 1 . o l  
ha0. 77.95 7b.58 
,00. 77.48 70 .57  

I000. 7 7 . 5 2  ) 7 . 2 5  
1250.  77.17 7o.~9 
lhO0. 77.n0 77.&~ 
20V0. 7 b . o b  7 7 . o u  
2~00.  7 0 . 2 4  7 7 . 5 7  
~150. 7 7 . 3 3  78.bi 
4uO0. 7o.oo ; 9 . ~ u  
bOO0. 7 5 . ~ 9  79 .57  
o300. 70.42 79.o7 
5000 .  7 5 . 8 3  7 9 . ~ u  

lOuOu.  74 .~7  7 8 . 2 5  
12DUO. 73.93 78.11 
ib000. 74.3~ 7d.29 
20000 .  7 ~ . 4 4  7 8 . 0 3  
z5000. 72.78 77.51  
31500. 70.0~ 74.50 
4 0 0 0 0 .  6&.88 71.69 

75.57 75.52 7b.2d 
74.2U 76.57 75.89 
77.4~ 7U.01 77.91 
7 1 . 2 8  77.54 77.97 
77.71 7b.52 77.90 
77.11 77.94 77.~5 
77.02 78.05 78.09 
77.45 77.71 7u.44 
~b.41 70.54 77.03 
7 j . ~ 4  7 6 . 0 5  7 ~ . 9 6  
7 . . p 2  76.37 70.95 
7 o . 8 5  75.22 7 1 . 1 9  
76.95 75.82 77.q4 
77.12 75.86 77.05 
77.~9 75.84 77.85 
7 8 . 2 9  75.94 78.30 
77.2~ 75.79 78.61 
75.5u 74.95 77.58 
74.91 74.42 77.~2 
7 5 . 3 3  7q .77  7 7 . 5 b  
75 .31  74.24 76.~b 
74.84 72.95 75.44 
72.5~ 71.09 73.52 
70.02 67.50 70.72 

7 o . 9 1  7 6 . 5 5  9 0 . 8 3  
7 = . 9 7  7 6 . z 8  9 1 . 0 1  
7 9 . ~ 5  7 7 . 7 2  9 3 . 9 6  
" I~ .7~ 7 8 . 0 ~  ~ 3 . b 9  
7u.gu 7 6 . 4 6  ~3.11 
7 ~ . 3 7  7 9 . 7 1  9 3 . 2 8  
75.b7 81.2~ 93.39 
79.~I d 2 . 2 ~  93.72 
79.20 80.30 92.59 
7u.44 79.90 92.62 
77.94 79.~z 92.71 
7d.d4 ~O.0b 92.96 
79.41 80.93 93.35 
I ~ . ~ 8  ~ 1 . 6 2  9 3 . o 0  
dO.~l ~2.49 9q.25 
d l . 2 1  82.54 9~.54 
~1.79 b2.97 94.65 
dl.v4 82.12 93.70 
bO.~8 8 1 . 6 0  ~3.19 
79.~1 81.rid 93.21 
7 d . 7 5  @0.81 9 2 . 4 9  
7 7 . 1 d  7 9 . b 5  9 1 . 4 2  
7 ~ . 9 o  76.96 8 ~ . 9 7  
7 2 . J o  7 4 . 2 8  ~ b . 1 7  

TOT~b POrt'Re DB = I05.75 



t~ 

NOZZLE DIA = 2.8" 
DZFFUSOR DIA : 8.0" 
FLOW TEMPERATURE,TOTAL = 
MICROPHONE RADIUS = 6 FT. 

5 3 0 . 0  DEG R 

NOZZuE-DIFFUSOR SPACING 
MAC~ i~u. = Ioi0 

RATIO = 0.75 

200. 76.69 76.87 77.08 78.91 77.0~ 7b. U9 79.07 92.77 
250. 76.26 74.94 75.70 75.48 77.22 77.bb 77.97 91.55 
315. 81.24 80.41 79.80 83.14 85.60 81.Y3 78.71 97.42 
400. 82.72 82,49 80.90 79.41 80.47 ~2.36 81.18 96.67 
500. 78.41 81.64 81.75 80.64 80.95 83.67 ~2.04 97.04 
630. 81.86 80.49 78.64 80.72 81.30 b~.2o 83.36 9~.71 
800. 78.25 81.04 81.09 80.04 82.22 81.Y0 84.17 90.53 

1000, 81.6~ 79.69 81.04 81.33 81.24 83.02 84.21 96.86 
1250. 80.25 80.37 80.11 78.67 78.91 83.00 83.04 96.05 
1600. 81.35 81.95 80.75 81.18 81.55 82.27 84.03 Y7.01 
2000. 85.37 85,69 82,95 81.52 82.99 d3.64 85.92 99.17 
2500. 97.92 96.38 96.74 90.07 92.01 Y5.74 101.44 111.04 
3150. 100.35 101.14 101.10 99.38 97.92 102.2u 107.92 11o.87 
4000. 94.26 97.87 95.95 93.35 95.90 9b.11 lUl.0b 112.|9 
5000. 92,69 96.2u 9b.10 93.12 95.62 99.04 101.12 112.b4 
6300. 91.02 94.92 94.21 91.29 94.0o YU.51 99.45 110.8U 
8000. 89.79 93.37 91.29 90.23 92.81 97.02 97.77 109.31 

10000. 87.14 91.06 88.19 87.95 90.93 94.95 95.39 107.09 
12500. 84.23 88.69 85.91 84.85 88.67 91.74 93.33 l u 4 . 3 4  
16000. 81.76 86.38 83.44 82.45 86.85 8 9 . b l  91.84 102.27 
20000. 79.74 83.82 81.29 80.81 84.71 87.10 89.08 9~.85 
25000. 76.45 81.12 78.25 76.69 80.92 83.05 86.30 Yb.21 
31500. 77.55 79.77 77.76 75.44 77.83 80.28 83.49 94.30 
40000. 69.29 74.27 72.17 70,11 73.01 76.22 77.55 88.86 

TOTAL POWER, DB = 121.17 m 
O 
O 

O 

oI 



hUZZUE 0iA = 2.8" 
~ l r t l l ~ U ~  UIA : 8.0" 

FLU~ T~hP~RA/bRE,TDTAL = 
MICROPtlONE ~ADIUS = 0 FT, 

630 .0  D~G R 

MICROPHONE ANGL~,DEG 

NOZZbE-DI~FUSOR 
MACH ~U. = 0 ,70  

SPACING ~ATIO = 1 .00  m 
0 

40 
o 

oi 

30. 45, 60. 75. 90. 105, 120, 

}~(~U~NC¥,hZ SOUND POh~R INTENSITY bEVEG,DB TOTAL PO~ER,DU 
( 1 / 3  OCTAVE BARD) 

C~ 

200. o9.12 71.31 71.82 70.26 71.58 
25u. 6H.bl 70.52 71.45 70.63 71.20 
315. 72.43 71.46 71.39 71.19 73.23 
cO0. 73.80 7~.~o 71.62 70.~8 72.72 
500. 71.39 71.35 71.~0 70.9b 70.82 
630. 71.15 7U.~3 ?0,57 70.91 70.70 
uOb. 71.29 71.05 70.32 70.13 71.3~ 

1900. 72.07 72.23 70.69 71.~7 72.34 
l l b O .  72.~0 72.26 71.47 71.2b 71.77 
lbOO. , 72.U3 7~.32 71.2b 7U.~3 71.20 
~uOU. 72.93 73.12 70.9o 70.99 71.77 
2bO0. 7 1 . ~  7 2 . ~ i  71 .10  70 .53  71 .77  
3150. ~I.05 72.51 70.5~ 69.82 7t.33 
~uOb. 70.3u 72.u7 70.46 69.75 71.0~ 
boO0. ~9 .3o  7 3 . 1 0  70 .65  69 .42  71 .01  
c300 .  be .~b  72 .76  70 .00  6~.71 71 .01  
bUO0, 65.11 7 2 . 0 0  69 .~4  bd .90  7 0 . 9 5  

10000 .  0~.12  72 .14  09.27 09 .08  71.01 
12500.  o8.77 72.Uk 70.35 69.89 71.46 
l nO00.  09.30 73.dd 71.]~ 70.33 72.72 
20000. ~b.b7 74,2~ 71.00 09.94 72.72 
25000. 60.71 72.12 69.2~ 68,47 70.?o 
31500.  62 .27  6 9 . u 4  65 .72  65 .91  67 .72  
40000. 5d,47 6 4 . 9 4  02,73 63.05 05.88 

7 2 . 8 4  7 1 . 7 4  6 o . 7 1  
7 3 . 3 1  7 2 . 6 6  6 6 . 7 3  
7 2 . 7 7  7 2 . 4 8  6 7 . 2 4  
7 ~ . 1 7  72 .34  8 7 . 5 1  
7 ~ . b 4  7 2 . b q  6 7 . 2 1  
7 2 . 9 0  7 3 . 6 4  8 6 . 7 3  
7 k . l U  7 4 . 4 7  8 6 . 5 9  
7 3 . 3 s  7 5 . 5 4  8 7 . 6 5  
74.21 75 .14  67 .86  
7~.22 73 .98  b7 .35  
7 2 , u l  74 .04  b7 .53  
72 .90  74.40 07 .45  
72 .80  74 .90  U7.10 
72 .70  7~ .95  67 .10  
73 .11  7 4 . 7 5  67 .21  
7~ .2o  74 .54  f i7 .01 
12.91 74 .60  66 .67  
I x .  US 74 .58  U6.b5 
7S.29  75 .08  67 .26  
7~.31 75°70 U7.90 
72.V0 7b .50  6 7 . 8 1  
7 ~ . b 3  7 3 . 7 7  60 .04  
6u .84  70 .31  63 .05  
0 6 . 4 0  0 7 . 6 3  6 0 . 1 2  

TOTAb PO~ERe DB = 100.72 



NUZZLE DIA = 2 . 8 "  
DZ~FU~OR DIA = ,.0" 
~bu~ TL~PERATU~E,TOTAL = 
HICROPHOH~ RAuIU~ = 6 FT, 

5 3 0 . 0  DEG R 

NOZ~LK-DIFFUSOR 
HAC~ ~u. = 0.90 

SPACING RATIO = 1 . 0 0  

RICROPHUNE ANGLE,DEG 

3 0 .  $ 5 .  60. 7 5 .  9 0 .  1 0 5 .  1 2 0 .  

~UUNU PO~ER INTEH31T~ DEVE~,D8 TOTAL P U ~ R , D ~  
( 1 / 3  OCTAVE BAND) 

200. 75,05 74.59 74.79 76.65 75.11 77.31 77.02 91,22 
250. 7=.46 7 ~ . 2 J  75 .92  76 .27  75 .O l  77 .79  77 .12  91 .56  
315. 78 .03  77 .73  77 .25  76 .73  77 .90  79 .86  76 .87  93 .26  
4uO. 78 .~z  78 .19  7d .19  76 .48  77 .45  79 .u~  77 .49  93 .41  
~00. 7o .63  76 .0~  77 .17  76 .88  70 .88  7~ .o0  77 .99  92 .44  
b3U. 70.5~ 74 .84  76 .14  70 .62  71.31 7U.44 79 .02  9~.27  
u00. 77.45 7o.ou 75.31 ~b.45 78.40 79.11 80.57 92.80 

1000. 18.05 77 ,10  76 .82  77 .16  78 .65  uu .99  81 .07  93 .94  
I~50. 77.12 76.60 76.o2 76.41 76.99 81.15 80 .23  93.54 
IbOO. 77.Z2 7o.~b 76.2~ 76.03 77.05 79.e7 79.53 ~.79 
2U00. 78.%b 77.77 7o.67 75.79 77.88 79.7, 79.58 93°23 
2500. 7~.23 78.~2 76.6o 75.29 77.43 I~.29 80.65 93.20 
3150. 77.24 77.98 76.26 75.17 77.10 dO.U2 ~I.O8 93.25 
4u0u. 7o.82 78.;u 76.8~ 75.31 77.29 dU.25 81.5d 93.ol 
500u. 7o.V2 7~.79 77.d3 75.83 78.05 ~0.98 82.4o 94.42 
6300.  7~.o~ 7 9 . ~  7~.02  76 .70  78 .56  e l . 6 0  82 .70  94 .78  
uOu0. 7b.lb 7~.76 77.05 7~.91 78.b~ OZ.07 82.31 ~4.79 

IOOOO. 74.90 76.37 75.~U 75.66 78.43 81.72 61.35 94.08 
12500. 74.~7 i7.74 75.19 75.01 77.65 og.81 81.09 93.45 
luO00. 75.2U 77.V~ 76.20 75.87 77.59 UO.b5 81.58 93.5~ 
20000. 7~.72 77.77 75.93 75.37 76.89 79.16 ~0.69 92.74 
25000. 72.73 77.21 75.23 73.73 75.55 77.7~ 79.1O 91.50 
3150U. 7U.~l 74.o8 73.18 71.57 73.82 7o.0~ 76.23 U9.43 
~)000. 67.4~ 71.u~ 70.57 O9.87 72.10 72.97 7%.26 8o.~5 

TUTAh PU.~R, D8 = 106.83 



I~uZZLE OlA : 2.8" 
UIkFb.~L.R DIA = ~.0" 
FbUw rE,,~,,RA[b~k,IOTAb = 
M[CkOPHdt|E RAulU~ = b FT. 

530 .0  D~b R 

P~IC~OPhUb~ ANGbE,DhG 

NOZZb~-DIEFUSOR 
MACH NO. = 1.10 

6PACING RATIO = 1 .00  
3= 
m 
0 
(3 

k 
-n 

o 

o~ 

30. 45. bO. 75. 90. 105. 120. 

l"K e:.¢alJ E ~CY, h~, ,.501J tl I j POwE~ INTEIISIT¥ bKVEb,DB TOTAL POWER,D8 
( I / 3  UC1AV~ BAND) 

OO 

2UU. 75.~7 75.7U 
250. 7~.O9 76.2~ 
315. 79.;3 80.01 
400. hl,40 51.52 
500. 7~.44 7U.11 
~30. bO.03 77.~u 
o00.  80,~1 78 .b7  

J0b0.  ~ 0 , b l  ~U.~O 
i250. 79.o4 78.17 
Io00. ~(~.29 7 v . l z  
ZO00. dZ.2~ 81.~ 
2500,  ~b.37 bo .13  
3150. 90.40 91.Iz 
~OOO. 9~.u7 9~.27 
buO0. 91.ZO 94.61 
o~00, 59.U5 ~2.,~o 
60uO. 87.09 90.53 

1000U. 54.37 8~.I~ 
12500. 82.03 8b.bZ 
l~00u. 80.1~ u~.21 
~ObOu. 78.24 82.83 
2o000. 7b,2U 8U.bd 
~1500. 75 .08  76.99 
40uOO. 7~.38 7b.78 

76.54  78 .34  78 .49  71.~1 77o31 92 .46  
75.O~ 78 .19  7~.11 71 .9u  78 .70  92 .82  
7b.Ob 8&.~3 81.31 7~ .9b  80°29 95 .35  
U0.3U a1 .19  ~ 1 . b l  ~ 1 . U l  81 .ed  95oO4 
7~ .55  b0.41 80 .39  u2 .2u  52 .71  ~b.b0  
79 .1o  79 .75  80 .0o  dz .20  82 .97  95 .49  
b0.17 79.73 8].38 81.19 83.48 95.o8 
80 .1o  79 .90  81.11 ~ l . l J  8 3 . 4 2  95.61 
7~.~2 75.73 79.57 u l . 7 1  82.72 95.15 
79.44 7~.41 40.03 d1.~O d2.35 95.5o 
81.1% dO.3~ 81.51 OZ.24 ,3.31 ~6.77 
~5.96  5 3 . ] 7  d5.~O ub. Uo 8o ,74  100.59 
90.7U 58.54 90.04 91.~U 93°35 105.89 
9J .23  91 .32  93.0U 9~ .15  9 7 . , 7  10~.15 
93.b0 91.74 94.0~ ~b.94 99.45 110.22 
91.95 90.13 ~3.2~ 9~.2~ 96.59 I0~.0~ 
U6.51 87.95 91.94 9~.9d 96.54 IU7.33 
~b.71 55 .58  u9 .90  9z .57  93 .30  104.7~ 
~3.o7 83 .02  57o65 9 0 . l b  90°76 1u2.35  
b j . S b  ~1 .b0  8b .25  UT.~U ~d .54  1 U b . ~  
79.97 79.93 8~.07 uo.u9 8o.I~ ~8.25 
7~.75 77.94 dl.33 ,1.22 ~3.~4 95.4~ 
78 ,05  7b .82  78 .78  78 ,ue  81 ,b2  93 .5b  
75.07 73°90 75.97 ] 0 . 8 5  78°77 91.32  

TUTAb PUHER, DB = 116.83  



UUZ,~LE 0IA  = 2.8" 
blP'i'UStJ~ i)JA = 8.0" 

PICHOP~'IOrJ~-' RAUIU~ = 6 FT. 
5 3 0 . 0  DEG R 

NOZZb~-DIFFUSOR &PACING RAT10 : 1 . 2 5  
MAC, NU. = 0 . 7 0  

HICkOPHUN~. Ai~GLE,DEG 

30 .  45 .  bO. 75 .  90 .  105 .  120 .  

k'HEOU L.:'~ C ~', HZ ~OtJND POWER INTENSITY bEVEL,D8 TOTAb PUWEk,DB 
( 1 / 3 0 C T A V ~  8AND) 

Uo 
',O 

200.  7 1 . 1 1  7 0 . 0 6  72 .00  7 2 . 9 2  7 2 . 3 5  7 1 . 4 6  7 1 . 9 8  
250.  7 u . 2 9  0 9 . 3 5  7 1 . 1 3  7 2 . 3 6  7 1 . 6 6  71.%b 7 2 . 4 5  
315. 72.13 71.57 71.79 72.26 72.75 7~.2~ 72.22 
400.  7 2 . 5 d  7 1 . 6 4  7 2 . 3 d  7 1 . 4 6  7 2 . 3 8  12 .97  7 2 . 8 6  
bO0. 70.79 70.03 71.2o 71.04 71.25 72.40 73.48 
o3u .  7 1 . ~ u  70.2% 7 0 , 7 1  7 0 . 3 6  7 1 . 1 4  7 z . 3 J  7 4 . 4 0  
80u .  7 1 . 1 ~  7O.~u 7 0 . 1 0  6 9 . 7 5  7 1 . 7 d  7 Z . 2 6  7b .  Ob 

lu0u. 72.bi 71.96 71.0i 71.04 71.99 7J.~ 76.85 
125U. 7 2 . 7 7  12 .16  7 1 . 6 7  7 1 . 2 5  7 1 . 6 2  7 3 . 9 8  7 4 . 6 0  
1600.  7 3 . 0 2  7 2 . 8 5  7 1 . 2 4  7 1 . | b  7 1 . 0 0  7 3 . 2 3  7 4 . 0 5  
2000. 73.53 73.42 71.~7 71.49 71 .21  7~.54 74.85 
~500. 72.64 7 2 . 6 0  71 .1o  7 1 . 2 b  71.0V 7J.o0 75.12 
J150. 7 1 . J 7  72.09 70.o7 70.83 71.10 7~.29 74.~3 
~000.  11.11 7 ~ . o ~  71 .01  70 .92  7 1 . 1 z  7 ~ . ~ 2  7 9 . 7 3  
500,). 70.4~ 7Z.~1 71.17 70.88 71.38 7J.54 76.01 
~300. 69.39 72.~0 iU.bb 70.14 71.58 73.65 74.91 
SOU(,. 6 b . 8 9  7 2 . 4 7  7u .  J9 6~.97 7 1 . 7 9  79.24 74.93 

l l~Ub0o o b . g b  ; 2 . 2 1  b v . 8 ~  7 0 . 1 2  7 1 . 8 6  7 9 . 3 0  7 5 . 2 8  
l~5d0. 70.03 7Z.7~ 7U.81 71.03 72.45 74.o~ 75.75 
loVOO. 7 0 . 3 5  7 J . b l  7 1 , o 6  7 1 . 3 1  7 3 . 0 9  7 4 . b l  7 5 . 9 6  
2uO~0. 69.90 7a.46 70.73 70.88 72.47 7%.11 75.67 
~5000. o7.55 7 1 . ? 0  6 9 . 0 3  0 9 . 6 4  70.84 72.J4 73.65 
31500 .  6 4 . 5 0  6 ~ . 6 6  6 7 . 0 9  6 7 . 5 7  6 8 . 4 4  7 0 . J 1  7 1 . 3 9  
4000u. o0.81 05,42 64.9~ 64.92 65.85 67.33 67.72 

TOTAL POWER, DB : 

8 6 . 9 4  
8 6 . 4 9  
8 7 . 6 4  
U7.41 
6 6 . 6 9  
8 6 . b 4  
U6.o2  
B i . o b  
87.76 
6 7 . 5 6  
87.96 
67.71 
8 7 . 2 8  
87 .~7  
B7 .60  
8 7 . 3 9  
b 7 . b 0  
bT.bO 
8 8 . 0 7  
8 e . 6 2  
dU.0% 
U 6 . 3 4  
8 3 . 9 7  
b 1 . 0 3  

1 0 0 , 9 8  

m 
O 
('3 

n 
~b 
O 



kLIZ~bE DIA = 2.8" 
uI~U&O~ DIA : ~.0" 
E'bO¢, Th~iPE~ATOH~,TUTAL = 5 3 0 . 0  DEG R 

MICROPHONE ANGLE,DEG 

NOZZbE-DIFFUSOR SPACING RATIO = 1.25 

MAC~ NO. = 0.90 

m 

O 
O 

-n 

O 

oi 

3U. 45. b0. 75. 90. 105. 120. 

5OUI'~D PL]~/ER IbTENSIT¥ LEVEL,D8 TOTAL PO"Ek,bb 
(1/3 bCTAVE BAND) 

m 

4= 
O 

200. 1~.24 75.17 75 .37  7 5 . 1 5  76 .37  7 7 . 0 J  77 .63  91 .26  
250. 7~.o7 75.41 76.42 75.77 75.o4 77.10 7o°87 91.35 
315. 77.o% ~7.87 77.43 78o52 79.12 7~.%% 77.01 93.42 
.Uu .  70 .~3  7 b . l l  79 .14  78 .10  7d.21 7u .59  78°22 93 .59  
~00. 70 .42  70 .20  77 .74  7 7 . 1 4  70 .28  7U.o3 78ob7 92 .58  
=)30. 7o.o0 7oozb 76.5~ 76.24 76o75 7b.4~ 79.u2 92.J9 
HUO. 77.oD ~b.62 76.~o 76.80 77o19 7~.12 80.84 92o71 

1QO0. 7d .86  71 .~3  ID .b9  77 .75  77 .80  1~.20 d l . 2 9  93 .51  
12~0. 7v.~0 1o.~4 76.4~ 7o.97 77.05 7~.01 80.09 92.94 
Ir, OO. 75.05 77.bS 7oo.d 1~.90 76.67 7~oI~ 79°66 92.7b 
2 0 0 0 .  7 8 . b 7  7 b . 7 ~  7 7 . 3 £  7 7 . 4 6  7 8 . 2 4  7 8 . 9 ~  7 9 . b 5  9 3 . 6 0  
250o. 7b.b~ 7~.71 77.5b 7o.82 77.90 7~.01 80.~4 93.59 
315u. 7b.09 7~.7U 75.92 76.37 77.31 7~.J9 81.70 93.~5 
%0,,0. 77.b~ 7V.H3 77.7~ /o.45 77.54 d0.~l 82.22 94.28 
SOU0. 17.03 oU.Ol 78.56 76.54 78.34 dl.75 53.06 95.00 
o~00. 71.u5 80.~ 76.30 7b.59 79.02 ~Z.¢b 83.24 95.35 
;=u,~O. 7o.o0 o0.HU 77.bb 7u.71 79.70 b~.b5 d3.25 95.57 

10000. 75.5~ 7~.7b 76.32 75.38 79.04 82.87 82.03 9~.85 
Izbu(m. 7~.0~ 79.00 7b.3b 75.18 78.7o 81.o3 82.50 94.45 
louO0. 74.~u 79.~o ~7.UI 75.74 79.12 oi.12 81.9~ 94.45 
20u00. 7~.90 7u.u5 7o.9~ 76.29 75.46 7~.71 ~I.44 93.52 
2DUO0. 73.01 78.87 70.30 75.39 76.98 75.12 79.80 92.44 
3150~. 71.28 7~.97 74.2~ 73.b7 75.18 75.7O 77.64 90.35 
4U000. o7.90 73.bi 72.10 70.93 72.74 7~.XI 75.17 U7.88 

TOTAL PURER, DE = 107o23 



4~ 

NUZZbE UIA = 2 . 8 "  
D1EFU~OR UIA = d .O"  
FbOn ?K~P~RA~UHE,TUTAb = 
M / C ~ U P H ~  HADIU& = 6 FT.  

FHEOU~NC¥,HZ 

30 .  4b. 

5 3 0 . 0 0 E G  R 

M [C~UPHOt~E. ANGbE, DEG 

h0 .  7 5 .  9 0 .  

~OdhD POWER IH'rE=~SL't'X bEVEb 

NOZZb~-UIFFUSOR 
MACn ~U. = 1 , 1 0  

lU5. 

,D8 

SPACING RATIO = 1 . 2 5  

1 2 0 .  

TUTAb PUkERwD~ 
( 1 / 3  OCTAVE 6AND) 

200 .  7 7 . 1 0  7 6 . 2 J  7 7 . 0 7  7 6 . 9 7  7 0 . 9 5  7 8 . 3 2  7 5 . 9 3  9 1 . 8 2  
2bU. 7 7 . 5 9  7 8 . 4 7  7 6 . 4 5  77 .~1  77 .11  7 1 . 1 7  7 1 . I 0  92 .21  
3 1 5 .  7 9 . 8 7  7 9 . 0 6  7 d . l l  7 9 . 2 b  U0 .42  7 9 . 4 2  7 9 . 3 b  9 4 . 5 2  
~uu .  8 1 . h 4  bO.Ob o 0 . 1 0  7 9 . 4 5  8 0 . 5 8  0 0 . 1 2  dO.39 9 ~ . ~ b  
500 .  7 9 . b 0  78.~U 7 9 . 7 ~  7 9 . 1 3  79 .~7  8 1 . 8 7  8 1 . 5 0  9 5 . 2 3  
830 .  1 9 . 8 5  7 8 . 8 2  7 8 . 9 1  7 9 . 9 6  7 9 . 0 2  0 1 . u l  8 2 . 1 0  ~ b . 1 9  
HO0. 7 9 . 9 6  7 8 . 9 3  8 0 . 2 6  7 9 . 8 3  8 0 . 8 6  bU.53  83 .21  9 5 . 4 3  

1,JO0. 80.02 75.41 u0.34 79.45 80.25 dO.d1 ~3.11 95.29 
1288 .  7 9 . 0 2  78 .~2  7 9 . 3 4  7 8 . ~ 9  7 9 . 9 0  8 1 . o 2  ~ 2 . 1 2  9 4 . 9 4  
1b00. 00.70 79. i1 80.11 79.77 80.69 00.98 82.15 95.60 
2000 .  8 3 . ~ 3  8 1 . 7 9  8 1 , 3 3  8 1 . 1 7  8 2 . 2 J  8 3 . 1 1  ~ 3 . 7 1  9 7 . 4 2  
~500 .  8 7 . ~ 9  8 o . 7 ~  8 0 . 5 6  8 5 . ~ 0  o5 .01  ~ 7 . 6 5  8 7 . 7 9  1 0 1 . 8 9  
315¢). 9 3 . 2 0  ~3.J9 9 2 . 8 2  9 0 . 3 9  91.95 9~.79 95.01 I0d.14 
4000 .  9~ .97  9 6 . 3 0  9 5 . 3 1  9 3 . 5 1  9 ~ . 7 8  9 7 . ~ 9  9 9 . 4 6  1 1 1 . 5 2  
50,)0.  9 3 . 7 8  9 o . l b  9 8 . 7 8  9 4 . 0 2  9 5 . 0 1  9 8 . ~ 3  100 .51  112 .01  
6300 .  9 8 . 9 4  9 3 . 7 8  9 3 . 0 ~  9 1 . 8 5  9 4 . 0 7  ~ d . 2 ~  9 9 . 5 2  1 1 0 . 5 4  
bUOO. 8 8 . 0 4  92.31 9 0 . 7 0  9 0 . 3 9  9 2 . 8 4  9 h . u u  9 8 . 0 3  109.03 

lOUOO. Oh.gO U g . ~  o 7 . 7 z  8 7 . 7 1  9 0 . 8 4  9 ~ . ~  9 5 . b 4  l O b . b 7  
1~500 .  8~.,~1 0 7 . ~ o  8 ~ . 9 3  8 5 . 2 4  8 e . 8 3  9 2 . 0 0  9 2 . 8 8  1 0 4 . 1 2  
1~000 .  8 1 . 4 9  8 ~ . 0 3  8 3 . 3 6  0 3 . 5 ~  8 5 . 7 9  9U.37  90 .bY  I U 2 . 4 5  
2 0 0 0 0 .  7 9 . 8 9  8 4 . 2 4  8 1 . 7 0  8 2 . 3 7  8 5 . 1 7  8 o . 9 ~  8 ~ . 4 3  1 0 0 . 0 3  
2 5 0 0 0 .  7 7 . 5 3  8 1 , 3 0  8 0 . b b  7 9 . 5 7  8 1 . 4 7  8S.bO 8 5 . 4 8  9 7 . 0 1  
31500 .  7 8 . 4 4  8 0 . 1 ~  8 0 . 3 ¢  7 7 . 7 3  7 9 . 0 3  u 1 . 1 4  8 2 . 5 9  9 5 . 1 2  
~O000.  7 3 . 3 1  7 7 . 8 4  7 7 . 7 5  7 5 . 5 7  7 7 . 3 8  7 8 . b l  b 0 . 0 1  9 2 . 7 5  

¢O~Ab POWER, DB = 1 1 8 . 5 7  

> 
m 
0 
(3 

o 

01 



ilUZZIJ'. DIA = 2 . 8 "  
[21ri'-b~;uk u IA  = b .O"  
FI.,U,~ TEMPr.,r(ATUK~-,'J.'UTp.L = 
14.LCkOPhU~,'E I'<AL)IU,..'L.% : b FT. 

530.0 DEG R 

NICkOPHUI~IE AhGDE,D~G 

NOZZLE-UlFFUSUR 
hACd =~u. = 0 ,70  

~PACING RATIO = 1.50 

), 
m 

C~ 
% 
-n 

40 
O 
L, 
oi 

JO. 46. 60. 75. 90. 105. 120. 

bUUhD PUWkH INT, N.~IT¥ 5EVEL,D,~ TUEA5 PUwE~,D~ 
(I/3 OCTAVE bANO) 

200. 70 .36  71 .2~ 
~50. 7v .01  10.35 
315. 12.54  7~.02 
~Ou. 72.~ 1 2 . o l  
~uO. 70.91 71 .7~  
o30. 71.96 71.~3 
duO. 7z.97 7 2 . ~  

JO00. 73.43 74.~7 
1250. 73.83 7 5 . 2 5  
l~,dO. 7 4 . o 5  i b .  Ol 
zOuO. 7,~.~9 75.1~ 
£DU0. 73.61 74.bi 
3150. 72.29 73.67 
~uO0. 7,.5~ 73.96 
bOO0. 7 | . 0 ~  1 3 . ~  
o30u.  l u . x ~  73.7~ 
~0(}u. og.b~  7~.62 

lO00o, b9.3o 73.~ 
12690. p9.5~ 73.91 
I,,000. 70.41 7 3 . u l  
2U003. ~9.7~ ~2.51 
2buO0. ~7.~b 71.12  
~1600. b~.~4 6u .gd  
40000. 60.48 ~.40 

71.32 72.20 72.18 
70.99 71.~o 72.53 
71.81 72.30 73.~ 
72.11 7 1 . b l  7Z.53 
71.u4 70.~0 70.92 
71.39 71.20 71.83 
71.~7 71.o0 72.~3 
i2.3b 73.21 72.97 
73.00 73.b6 72.-9 
72.73 73.11 72.34 
7Z.28 72.57 72.31 
71.8u 72.44 72.15 
71.49 72.1~ 72.12 
71.13 71.90 72.3~ 
7 1 . 1 b  71.bO 72.50 
71.46 71.~2 72.H5 
7 1 . 1 2  71.63  7 2 . 9 4  
70.~8 72.03 IS.4~ 
71.b~ 72.30 73.70 
72.03 72.38 73.73 
71.51 11 .94  73 .00  
o 9 . h 5  70.b~  7 1 . 0 1  
o7.62 68.67 o8.~5 
65.2o o5.76 66.51 

71 .74  71 .23  d6 .84  
/2 .7U 71.87  8o .95  
7Z.~O 72 .d3  67 .68  
7 1 . d l  73 .54  67.41 
71 .96  73 .56  80 .80  
72 .b~ 7~ .96  u7 .27  
71.81 74.85 67.44 
73.~b  7b.b~ 6 8 . o l  
7~.63 74.4~ u9.35 
7~.U4 74.88  69 .09  
74.00 75.90 ~9.14 
73.d9 7 6 . 1 6  o~.80 
7 J . g z  75 .73  88 .3~  
74.J2 75.74 bb.49 
74.~I 7b.ud b~.4o 
7 4 . ~  75.95 8d.%2 
74.o~ 76 .02  U8.44 
7 ~ . 8 5  76.97 d~.57 
76.19 7 5 . 8 5  8 ~ . ~  

7~.64 75.11 ~8.23 
7~.39 72.9~ 8o.45 
b g . l ~  70.oi U~.IO 
o ! . 1 7  67.76 ~i.4b 

TOTAb POWER, D8 = 1 0 1 o 7 5  



NUZZLE OIA = 2.b" 
Ui~JLuH DIA = 8.0" 
@~Uw TLaPERATUaE,TUTAL = 
MICRUPdUN~ RAU~U8 = 6 FT. 

530.0 DEG R 

NuZZbL-OIFFU&OR SPACING RATIO = 1 . 5 0  
MACH hO. = 0 . 9 0  

t41CR[JPHU.E ANGLE,OEG 

3u.  4b .  bO. 7b .  90 .  105 .  120 .  

FRE~OFhCY, t|Z 8OOi,;D FUWER IiCI,.:NSITY LEVEL,DE EOTAb PO~ER,DB 
(I13 OCTAVE SAND) 

4:=, 

zOO. 7 4 . 2 4  7 4 . 9 ~  7 5 . 3 3  7 5 . 5 8  7 6 . 1 2  7 7 . 3 3  7 5 . 2 9  
25u .  7 4 . 5 5  7 5 . 2 8  7 5 . 2 8  76 .02  7 7 . 0 7  7 7 . 9 9  7 b . l u  
3 1 5 .  7 ~ . 1 o  7 7 . 9 /  7 6 . 7 0  7 8 . 3 2  7 d . 7 1  7 ~ . 5 2  7 7 . 2 1  
400. 7~.42 7~.25 7~.49 78.72 78.01 7~.79 79.32 
500 .  77 .1~  7 0 . 4 3  7 7 . 6 d  7 6 . 4 5  7 6 . 9 9  1 9 . 1 3  7 9 . 1 4  
b30 .  77 .31  7 5 . 1 0  7 5 . d 6  7 5 . 4 0  70.dO 7 9 . 0 9  8 0 . 0 3  
6 0 0 .  7 7 . o 9  7 5 . 9 2  7 6 . 5 4  7 6 . 9 9  7 8 . 0 0  7 u . 7 3  8 0 . 5 5  

1000.  79.h5 75.22 7 5 . 2 5  78.09 78.51 79.52 81.45 
1250. 79.01 78.31 77.32 77.21 77.93 7~.Io 80.32 
1600. 78.9q 78.72 77.53 77.29 77.74 7b. SU 79.70 
2{)00. 79.8u 79.76 76,05 77.75 78.12 7~.58 50.15 
z509. 79..I 7~.21 98.20 77.51 77.73 79.J~ 81.11 
31~0. 78.48 7 9 . 1 1  77.77 77.15 7 7 . 4 8  79.bi di.75 
4000. 77.03 7 9 . o ~  77.9~ 77.10 77.98 d O . q o  82.27 
~uO0. 77.57 bO.Ob 78.38 77.31 7d.58 ~ 1 . 6 4  8 3 . 3 0  
0300 .  / 7 . 2 5  b O . 2 o  . 7 ~ . 7 5  7 7 . 2 5  7 ~ . 6 2  u ~ . 1 7  8 3 . 5 3  
~OuO. 7 7 . 2 4  u 0 . o 7  78 .Ub  7 7 . 7 9  8 0 . 3 2  u Z . J b  8 ~ . 5 1  

10000 .  70 .22  7 ~ . u l  7 8 . 1 2  77.74 8 0 . 0 0  8~.U2 8 ~ . 5 2  
1 2 5 0 0 .  7 5 . 7 1  7 9 . o ~  7 7 . 8 2  7 7 . 8 8  7 9 . 8 7  u l . 7 V  5 2 . 1 3  
JbOOb. 75.08 80.49 75.03 78.15 80.05 81.55 52.01 
2uuO0.  ~.~7 79.s7 77.54 77.34 7 9 . b l  8U.S8 81.26 
25000. 74.17 7o.13 76.36 75.96 ~7.89 75.31 7~.93 
~1500. 71.43 70.57 75.30 74.54 76.05 7 o . ~ 2  77.59 
40000. 6~.35 73.4~ 72.65 72.94 73.25 7~.65 75.12 

TUTAb PO~R, DB = 

9 1 . 1 3  
9 1 . 5 4  
9 3 . 3 1  
9 3 . d 0  
9 2 . 7 7  
9 2 . 5 2  
9 2 . 8 5  
9 4 . 0 5  
9 3 . 5 5  
93.50 
9 4 . 2 1  
9 4 . 0 4  
93.94 
9 4 . 4 0  
~ 5 . 0 9  
~ 5 . 4 b  
9 5 . 7 4  
9 5 . 2 4  
9 5 . 0 2  
9~ .21  
9 4 . 2 9  
9 2 . 7 ~  
9 1 . 0 4  
b 8 . 4 1  

107.57 

3> 
m 

0 
0 

m 
& 



NOZZLE DIA = 2.8" 
DIFFUSOR DIA = 8.0" 
FLOW TEMPERATURE, TOTAL = 530.0 DEG R 
MICROPHONE RADIUS = 6 FT 

30. 45. oO. 

MICROPHONE ANGLE, DEG 

1~. 9 0 .  

NUZV.bv--I.LI.F~dSUR SPAC]i,G KaI'IU 
MACh ,~u. = 1.10 

lug.  IZO. 

= l . b O  

FREQUENCY, HZ SOUND POWER INTENSITY LEVEL, DB T"J I'A L P,,;.Eh , =}.) 
(1 / . I  OCIAVr., b,*=*u) 

4:= 

200. 76.42 
250. 77.08 
315. 81.42 
400.' 81.76 
500. 79.43 
630. 80.72 
800. 81.82 

1000. 81.08 
1250. 80.03 
1600. 81.51 
2000. 82.74 
2500. 86.00 
3150. 89.71 
4000. 91.64 
5000. 91.28 
6300. 88.70 
8000. 86.75 

10000. 84.16 
12500. 81.58 
16000. 80.78 
20000. 80.16 
25000. 78.54 
31500. 77.29 
40000. 74.96 

74.85 
76.35 
79 76 
81 39 
79 47 
78 51 
79 06 
80 O0 
79 79 
80.41 
81.98 
85.95 
90.31 
93.27 
93.95 
91.34 
89.68 
87.63 
85.46 
84.75 
84.29 
82.56 
81.41 
79.62 

?h. b.~ 7 o . 5 2  7 7 . 9 3  7M. 1~, 7 7 . 0 7  v , ' . b 3  
77 .22  7,... 2b 7 8 . u 2  7 v . v 2  77 .9b  9 4 . 5 5  
7-J. bb 7 ~ . b ~  ~ 1 , 4 3  Uu. ' i d  dO.05 9 b . b l  
~ I ..,'= dO.Z8 81.2o Ul.3~ 82.14 ~o..~ l 
oo. , ,h  HO.z7 7 9 . b d  d l . o u  UJ .2h  v b . 7 7  
7'.,. 3¢; 7 ~ , . t 3  7"J. c~b b i . l l  d ~ . / 2  ~ . ~ 9  
b,J. o1 oo. 2rJ 6 1 . / . 8  bO. 37 ~d4.2b 9 b . 9 2  
h~j.~,] 03 .~ ]  ¢J1-17 ¢~1.0'~ d4.,44 Vo. 13 
i J . ( , 9  7 " t . 9 3  ~ O . z 2  d l . ' t ~  o 2 . 6 9  ~ . b o  
~u.o.~ e u . / ~  dO. 14 ,~i .oo 82.75 vo .13  
oI.,~3 b I .  bO 81.20 8~. b2 d3.83 v l .  bu 
,~,t. 19 V~.3b ~3.55 ub.9~ U7.31 Iob .  b~, 
oo.,,~ ~ .  bU o9.21 ~ I .  U4 93. o6 1 Oh. J~ 
V l . n 2  91. 11 ~2..~0 9 3 . 0 3  90.h3 tO~.h9 
~t  . 7 9  91 . b 3  93.~Ju ~ o . o o  ~ . 5 2  ! u ~,. ' /~ 
~ . 9  ~̀ 90 . IH 9J.17 9"~.93 98.02 I0~ .~9  
~ .  I'~ dt~. b,' 91.72 9"~. bU ~b.50 / u o .  Vl 
t;b. :)U oh. r~b b9.20 9,~. 25 9~. 2U I b~. ~.o 
n J . 3 ~  ~ 4 . b 3  ~7 .1 " /  , ' ~ .  ~9 '~u.  40 l u z . 3 1  
t, z.  I~5 ¢=3.hu bb.04 8 ?.bU 8o.b8 I uU. o'I 

~ . ~ ' ~  79.33 ~0.04 u l . l u  82.14 9 b . l o  
i n .  70 7 7 . 2 3  7 1 . 8 3  7o . ' l Z  b O . 1 1  ~.J. 7u 



=~UZZbE DIA = 2 . 8 "  
uIFfUo~ DIA = 8 . u "  
FbUa TE~PERAEUk~,TUTAb = 
~iCRUPtiur~E ~AULU~ = b FT. 

1 2 1 0 . 0  DEG 1< 

NOZZLE-DIFFU~OR 
~ A C .  NU. = 0 . 7 0  

&PACING RATZO = 0 . 0 0  

~IC~OPHOHE ANGbE,DEG 

30.  q5 .  60 .  75 .  90 .  105 .  120 .  

F~P..OIJk, r,C ~, riZ SUUND POWER 1PTENSI".. Y DEVE,[,, D6 TOTAb PO~ER,OB 
( 1 / 3 0 C T A V ~  bAND) 

v-- 

ej~ 

200.  7 7 . 1 8  7 b . 2 3  
2~0.  7 7 . 7 0  7 7 . 6 7  
315 .  e l . 9 1  dU.bb  
~r}~. 8 4 . L d  8 2 . 6 7  
b00. 8~.05 85.ui 
o~' ) .  oD.63 o ~ . b b  
bOu. 8o .  Z1 ~ b . d ~  

1000. 6 b . 7 9  8 ~ . 1 2  
1Z50 .  8 0 . 0 3  8 5 . 1 0  
I~UU. 8 7 . 0 0  b 4 . z o  
2U0(,. oh.37 8%.b3 
~bO0. b 4 . ; 1  ~4 .31  
~ l b O .  81.79 ~ J . l b  
4000. 80.01 b 2 . 9 5  
b00u. 7 ~ . 0 o  b2.~O 
n~Ou. 7 7 . 0 2  o 1 . 1 o  
bOuO. 7 b . b 6  7 9 . b b  

10000.  7 3 . 0 6  ; ~ . b b  
12bU0. 7 1 . u l  7 0 . 6 ~  
16000. 0 9 . 7 8  7 5 . 9 2  
20000 .  o 7 . ~  75 .U2 
Z~000 .  6 4 . ~ 0  71.96 
315~0 .  6 1 . 4 4  0 8 . 5 ~  
~0000. bo .67  o~.08 

7 6 . b b  7 7 . 5 9  7 8 . 6 3  70 .9U 7 6 . 2 7  9 2 . 2 9  
7 7 . 5 7  7 b . 5 4  7 9 . 7 0  19 .8U 7 9 . 1 4  9 3 . 9 2  
b l . l ~  83 .31  8 3 . 1 2  b 4 . 1 u  8 1 . 3 2  9 7 . 8 b  
0 3 . 2 ~  8 3 . b 2  0 4 . 6 4  ~ , t .bo  8 3 . 1 d  9 9 . 0 4  
84 .81  6 ~ . 1 8  84 .7&  d u . 5 0  8 ~ . ~ 5  I U 0 . 3 9  
8 5 . 7 0  Ub.~8 8 5 . b 4  d7 .Ub 6 7 . 5 v  1 0 1 . 1 b  
bb.~U 86.72 8 7 . 1 0  o b . 6 0  9 0 . 0 9  1 0 1 . 9 8  
8 0 . 4 0  8 0 . 3 9  ~ 7 . 2 2  6 0 . 9 6  9 1 . 1 b  1 0 2 . 2 2  
8 5 . 2 0  6 5 . 9 4  8 0 . 7 8  6 8 . 3 4  9 0 . 1 8  102 .01  
85.82 b 5 . 1 1  8 6 . 3 3  ~ b . ~ o  8 9 . 2 b  101 .71  
b~ .70  8 3 . 9 5  8 5 . 4 4  87 .11  8 ~ . 7 5  1 0 0 . 6 9  
8 4 . 0 0  8 3 . 6 3  8 4 . 8 7  bb .  Zu 8 8 . 3 2  1 0 0 . 2 4  
82 .d7  0 2 . 2 2  8 3 . 8 5  b o . 2 4  ~ 7 . 7 0  99 . , t4  
b Z . ~ l  8 1 . 0 7  8 3 . 1 5  ~b.3O 6 8 . 7 9  ~ 9 . 2 6  
02 .61  8 0 . ~ 3  d 2 . 4 0  8 0 . 0 2  8 8 . ~ 2  9 9 . 0 0  
b l . 9 ~  7 ~ . 3 2  8 0 . 9 9  Uo.~3 0 7 . 4 4  97 .9U 
79.71 7 6 . 3 b  79.97 8 ~ . 2 7  8 o . 1 2  9b.bO 
77.b~ 74.11 78.07 ~2 .O0  64.99 94.80 
76.55 73.03 ~6.73 d l . 3 o  83.99 93.05 
7 5 . 0 9  7 1 . ~ 9  7 b . b b  7 ~ . 6 4  b 2 . 9 9  9 2 . 3 1  
73 .01  0 8 . 9 4  7 3 . 3 0  1 7 . 9 8  6 1 . 2 9  9 0 . 0 5  
7 0 . 7 S  6 6 . 2 0  7 0 . 9 6  7 b . 6 J  7 u . 7 6  b 0 . 4 ~  
0 6 . 9 3  o 2 . 5 0  6 9 . 4 3  7 J . 9 4  7 5 . 9 2  ~b .71  
b2 .b9  5 8 . 2 4  6 6 . 3 9  O ~ . ~  71.74 8 1 . 3 9  

TOTAL PUw~Re DB = 1 1 2 . 3 9  



~L)~LE. uJA = 2.8" 
UI~IJ~OH uIA : o,0" 
~bU~ TE~e~hALOKCe~OTAb : 
~ICkOPHO-= R~OIU5 : 6 ~'T. 

1210.0 ~EG H 

HiCROPHUNE AN~LE,UEG 

~OZZbb-DIFFU~[)R 
MACn ,U. : 0.90 

6PACING RAT10 : 0 . 00  
m 

0 
¢3 

- n  

~o 
0 

o l  

30. 45.  o0.  75.  9o,  105. 120.  

FHEOI;ENCY,HZ ~OUNI.) POwE~ INTEuSlTY bEVEL,DB TUTab PUWER,D~ 
( 1 / 3  UC1AVE BAND) 

m 

O", 

200. 77.38 7~.76 7B.03 78.68 79.31 
250. 8 0 . 1 ~  79.7z 7~.Jl 79.7~ di.25 
315. 84.34 ul.~,~ 82.39 85.07 85.68 
~00. 87 .06  87 .05  bb.77 b~.53 8b.93  
500. 8~.45 68 .10  86 .h0  86 .58  88 .06  
~ 0 .  86 .80  bd.31 67.3V 89 .24  Uv.o9 
~00. e~.~8 ~.b~ u8.54 8 9 . 4 3  91 .32  

luOO. 8~.dO U~.40 8~.66 69.36 92.07 
) 260 .  6d .~9 8o .14  67 .3o  ~9 .10  90 .27  
16, )0 .  ~u .yo  d ~ . q O  b~.o1 8 ~ . 4 ~  8 9 . 2 3  
2000.  ~9.37 b~.5~ Ub.V~ H'1.24 88.26 
2500. bo.~8 ~ .~Z  ~7.40 ~7.43 87.9~ 
3150. 57.13 87.~ 8 6 . 7 8  86.91 ~7.~U 

bO0O. 83.u2 87 .75  65 .78  8~.81 uo .15  
ndO0. o2.13 o7 .0~  85.29 o~.34  85.75 
~000. hO.9~ b 6 . 6 2  8~.35 8L .75  ~4.1¢4 

10000. 7~.25 e~.b~ ~2.01 19.08 ~2.92 
12500. 75.67 82 .9~  bV.05 77 .10  81 .56  
Io000. 7q.li 81.v6 79.23 76.59 80.15 
20000. 71.%1 79.4o 70.04 73.86 7~.29 
26000. 6~.~I 77.~I 76.26 71.06 76.49 
315u0. 64.66 73.U% 71.70 08.07 73.61 
4UOU0. b 0 ; ~  69 .7q  67 ,32  65 .02  70 .92  

77 
u0 
bq 
b7 
o~ 
9U 
91 
9U 
91 
92 
9u 
'JU 

~U 
9 U 
~0 

~7 

8,~ 
02 
79 
77 
7q 

. b 4  7 8 ° 0 0  9 3 . b ~  

. ~ U  8 1 . b 2  9 ~ . 2 8  

. ) 4  ~ 4 . 4 3  9 9 . 4 4  

. g J  b o . 5 4  l b 2 . 3 o  

.bb  89 .2d  103.36 

.oo 91 .L3  IU4 .62  

. 1 0  93 .30  1 U S . b 8  

. ~ 7  94.21 10~.69 

.54 93 .63  105.12 

.11 ~ 2 . g d  IUb.O~ 

.~o 92 .81  104.42  

. ~  92 .26  104.17 

. u o  9 1 . 9 0  1 0 ~ . o 4  

.2b 91 .98  103.~b 

.~7 92 .44  103.33 

.0o 91 .69  102.b0  

.Z~ 90 .~3  101.eu 

.~1 89 .21  99.71 

.78 U7.71 98 .22  

.51 bb .46  97 .08  

. ~ 1  84 .62  V q . 8 7  

.8o  ~2 .07  ~2.54  

.uo 7 9 . 4 9  89.57 

.~e 7b .97  bb .31  

TuTAb POWER, D8 : 1 1 6 . 0 4  



dOZZLE DIA = 2.8" 
DIFFUSOR DIA : 8.0" 
FLOW TEMPERATURE,TOTAL = 
MXCROPHONE RADIOS = 6 FT. 

1210.0 DEG R 

NOZZL~-DIFFUSOR 
MACH NU, = 1 .10  

5PACING RATIO = 0 . 0 0  

MICROPHONE ANGLE,OEG 

30. 45. 60. 75. 90. 105. 120. 

FREQUENC¥,HZ SOUND POWER INTENSITY LEVEL,DB TOTAL POWER,Dd 
( 1 / 3  OCTAVE 8AND) 

. j  

200. 91.72 80.74 
250. b0.83 79.20 
315. 85.86 82.50 
400. 90.76 90.97 
500. 87.26 91.34 
630. 91.02 ~7.44 
800. 89.87 90.68 

1000. 90.95 88.12 
1250. 86.69 86.45 
1600. 91.85 91.53 
2000. 91.40 90.88 
2500. 95.67 95.27 
3150. 100.70 102.85 
4000. 95.03 9 8 . 8 2  
5000. 91.21 97.02 
6300. 88.60 96.05 
8000. 89.94 95.08 

10000. 85.41 92.32 
12500. 82.80 90.14 
16000. 79.23 87.20 
20000. 77.32 84.25 
25000. 72.87 80.54 
3 1 5 0 0 .  71.34 82.18 
4 0 0 0 0 .  6 5 . 3 5  7 4 , 3 3  

78.03 81.30 84.25 82.45 79.60 
80.70 83.60 80.46 B3.09 83.20 
85.60 86.72 86.73 Ub.77 85.38 
88.65 90.55 88.67 90.15 89.56 
90.05 88.38 88.83 91.61 93,15 
91.14 92.59 91.34 91.1b 92.85 
90.57 91.31 92.13 9u.39 94.79 
92.03 89.53 92.86 92.18 94.68 
87.46 88.06 87.98 91.41 92.85 
90.51 90.61 92.98 ~4.84 94.97 
91.15 89.85 90.59 92.67 95.75 
94.27 92.98 94.31 95.16 96.78 

101.45 100.18 105.10 107.70 109.65 
96.37 93.68 97.55 100.88 105.90 
95.68 92.27 94.33 9 7 . 7 b  100.94 
94.47 90.17 93.34 97.06 99.56 
92.63 89.02 92.86 Yb.o7 98.17 
88.70 86.22 90.22 93.80 94.94 
86.41 83.54 8 8 . 2 1  92.~o 93.94 
64.70 81.43 86.90 90.23 92.55 
83.12 79.59 84.63 87.68 89.82 
79.18 75.19 80.59 ~3.79 85.82 
78.10 74.17 78.64 82.13 83.73 
71.18 68.04 72.81 75.82 77.69 

TOTAL POWER, DB = 

96.81 
97.18 

101.02 
105.36 
I0b.66 
Iuo.29 
I06.44 
1 0 b . 4 4  
I04.29 
107.87 
IUb.82 
l l U . 1 6  
120.08 
114.42 
111.52 
110.44 
I09.~0 
105.64 
104.93 
102.77 
Iu0.25 

96.32 
95,52 
88.60 

123.46 

m 
o 
63 

:o 
do 
o 

0'I 



DLrFOGO~ DLA : 8.0" 
FL(~.I T~.4PERAXOR=,TbTAL = 
HIC~,)Pr~ RAOLu~ = o FT. 

1 2 1 0 . 0  DEG 

HICHOPHONE ANGbE,DEG 

NOZgbE-DIFFUSOR 
HACn NO. = 0 . 7 0  

SPACING RATIO = 0 ° 5 0  
m 
O 

'-n 

& 
O 

4;~ 
Oo 

FRICt,t U,:'-.',~ C Y, HT.. 

30 .  ~5 .  60. 75. 90. 

~Obt~D POWER /UaE.~IbITX bEVEb,D~ 

1 0 5 .  1 2 0 .  

TO~G PbaEk,Db 
C1 /3  OCTAVE BAND) 

200.  79 .3~  7 6 . ~ 4  7 7 . 0 0  7 9 . 2 9  7 8 . 2 6  7 8 . ~ 3  7 6 . 9 2  9 2 . 4 4  
250 .  78 .00  7 7 . 4 9  7 8 . 3 9  7 8 . 6 6  79.Od 8 u . u u  7 d . 6 6  9 4 . 2 6  
315.  8~ .12  6 3 . 1 4  8 0 . 0 9  8 1 . b b  92 .51  83 .91  b l . O ~  9 7 . 7 8  
400 .  ~3 .o7  8 4 . 9 6  b~ .62  9 2 . 9 7  8 ~ . 0 ~  u ~ . J 9  6 3 . 4 8  9 9 . 9 4  
but) .  8 ~ . ~  8 ~ . ~ 7  8 4 . 3 3  b3 .77  8 2 . 9 5  8 7 . ~ 9  8 5 . 8 6  1 0 0 . 2 9  
b30 .  ob .71  9 4 . ~ 7  9 5 . 7 u  8 8 . 2 0  8 5 . 1 7  87 .97  8 8 . 4 9  1 0 1 . 5 5  
~uO. 8 5 . b l  6 9 . 6 1  Ub.3~ ~6 ,17  8 7 . 3 ~  8U.Oe 8 9 . 8 5  1 0 2 . 1 7  

lOb.J. ~b .b2  o b . 4 2  8 6 . 3 3  ~ b . 0 8  8 b . o 2  o 8 . 1 ~  9 0 . 2 0  1 8 2 . 1 0  
125o .  u6 .~b  H~.O~ b ~ . b l  8 9 . 2 9  8 ~ . 3 ~  Uo.~9 99o34 1 0 1 . 5 5  
1061J, 8 5 . 9 5  d ~ . 2 ~  e b . 7 3  ~ b . 2 0  8 6 . b l  8 e . o l  8 9 . 2 5  1 0 1 . 9 1  
200U. 8 5 . ~ 4  U~.~9 b5.Ou 9 4 . 4 9  8 ~ . 9 0  d i . U ~  8 8 . 9 0  1 0 1 . 4 3  
2500. 54.75 o~.H5 54.75 54.11 85.I0 8"1.o2 ~9.25 101.11 
3 1 8 9 .  ~ 3 . ~ b  ~ . 3 5  [~3.91 8 2 . 4 4  E ~ . 2 3  6 7 . 3 5  8 8 , 2 0  1 0 0 . 3 2  
~ouO. b~ .3~  b~.O~ e4 .21  8 2 . 0 9  8 3 , 7 2  ~7 .09  8 7 . 8 5  1 0 0 . 2 3  
5u00. ~1.23 ~ 5 . 0 ~  54.71 ~1.68 H3.65 ~7.bl 8~.~2 100.25 
~3~,0, ~ u . l k  ~ . 3 9  ~ d . 4 9  8 0 . 0 6  ~ 2 . 4 3  u o . 2 9  8 7 . 7 2  9 9 . 3 4  
~bO(s. 7~ .~2  u 3 , ~ b  8 1 . o 3  7 ~ . 6 3  o l . o 0  8 ~ . o 5  8 9 . 4 9  9 8 . 3 8  

1~000 .  7 9 . ~  ~ 1 . 7 ~  79.5U 7 7 . 5 3  8 0 . 1 9  8 ~ . 9 ~  8 9 . 9 7  9 7 . 2 0  
12500. 74.o2 ~O.~u 78.30 75.72 7g.29 ~3.~ 84.53 96.05 
lo0OO. 72.~B 7~.1~ 17.27 74.74 7~.78 ~Z.~I ~3.~8 ~4.75 
20000 .  70 .~4  7 0 . 9 ~  7 5 . 3 5  7 2 , 9 3  7 h , 0 9  b0 .71  8 1 . 2 3  9 2 . 8 1  
~5uO0. 07.67 7 4 o g o  72.b0 70.94 74.5b 78.48 7~.16 90.44 
31500. 6~.08 71.bb 68.70 59.o4 72.77 79.99 75.29 8~.10 
40000. 59.15 6 7 . 7 o  o5.26 67.32 09.9~ 72.~2 7~.17 85.u~ 

TOTAb POWERe Db = 112o93  



i, UZZLE D1A = 2.8" 
DZFFUSLJR ula = ~.0" 
FbUW TEMPERATUME,TU~Ab = 
NICKIJPhUhE I(AD~US : 6 ~T. 

1 2 1 0 . 0  DEG 

NOZZLE-DIFFUSOR 
NACH ;',lU. = 0 . 9 0  

SPACING RATIO = 0 . 5 0  

MICrOPhONE. ANGhL,DEG 

3 0 .  45. bU. 75. 9 0 .  1 0 5 .  1 2 0 .  

FREOUEhC~,HZ SOU;~D PUWE~ INTENSITY bEVKh,D8 TO'gAb POWER,D8 
(1/3 OCTAVE BANU) 

4:,. 
%0 

200. 78.4J 78.71 
250. 79.85 79.03 
SIS. 85.18 82.14 
400 .  8n.89 b6.3U 
b')O. 8~.33 o7.47 
630.  89.1. e~ .b7  
dO0. 89.12 80.18 

I005. 88.85 d d . J ~  
l z S O .  87.o7 8 7 . u 7  
1o0o.  8 ~ . J 8  ~b .U~  
2O00. ~ d . 8 2  8 8 . 3 5  
2uUO. do.q~ 8~.87 
3 1 ~ 0 .  o 7 , . 2  o 8 . 2 o  
4000. 8o.oo 8o.oi  
hObO. 85.03 o8.84 
bJb6. 8 3 . 0 0  ~ 8 . ~ o  
8 0 0 0 .  o l . 9 3  o d . u 2  

l u O 0 0 .  79.4o 45.71 
12500. 77.37 8 3 . 0 8  
lbUOO. 75.98 8 2 . 4 4  
20000. 73.77 b0.gz 
25000. 71.93 7 8 . 3 0  
31500 .  oo.13 7 5 . 6 7  
~0000. 6 J . 5 1  73.51 

7 v . 0 7  7 9 . 2 0  78 .21  7 7 . 9 2  7 7 . 6 0  9 3 . 6 8  
7 9 . 2 2  8 0 . 8 3  U0.71 b l . o U  8 0 . 8 8  9 5 . 7 8  
b 3 . 0 b  ~ 3 . 5 5  8 5 . 4 9  5 5 . 8 8  8 3 . 6 5  9 9 . 4 4  
6 5 . 8 7  8 ~ . 9 4  8 6 . 4 7  8 7 . 4 7  Ub.63 1 0 1 . 8 4  
68.US ~ 6 . 8 9  8 8 . o 8  Ub.b8  88 .71  I 0 2 . 8 3  
Uu.62  5 8 . 7 7  b b . 4 9  8 9 . 4 5  9 1 . q 8  l O 3 . 9 7  
~9.53 89.26 90.42 89.46 93.43 104.82 
89.68 89.06 90.33 90.2J 93.80 105.01 
88.~I 88.79 87.ub 91.uO 92.77 104.60 
h7..8 88.U2 88.17 91.00 91.4a 104 .31  
87~89 8 1 . 5 0  d 8 . 1 3  ~O.q~ 9 1 . o 6  1 0 q . l b  
b7.bb 57.17 88.10 9 0 . ~ 1  91.70 I0~.17 
87.85 65.95 87.49 90.07 91.62 Iu3.o4 
87.63 d4.61 ~o.b3 ~9.38 91,73 1U3.27 
b7.53 83.84 8 5 . 5 3  8 ~ . i b  9 ~ . 1 5  1 0 3 . 3 5  
bo. J4 82.d7 85.99 o9.52 91.19 102.75 
8 4 . 9 o  8 2 . 2 3  55 .51  o ~ . 0 8  9 0 . 2 3  1 0 2 . 1 7  
8 2 . 3 z  8 0 . 3 8  d ~ . o 6  5 7 . 9 ~  8 5 . 7 5  1 0 0 . 5 4  
bO.Sb 78.78 82.91 8i.Ob 87.20 99.04 
8u.07 77.82 81.92 85.00 85.63 97.97 
7 8 . 0 0  7b.28 79.92 8 3 . 2 0  6 4 . 9 6  95.98 
75.00 74.81 7~.12 U i . O 4  8 3 . 0 4  93.84 
7 2 . ~ 5  7 3 . 0 3  7 6 , 1 2  7 8 . 1 3  8 0 . 6 2  9 1 . 2 5  
6 8 . 9 2  7 0 . 1 0  7 ~ . 1 5  7 5 . 0 2  7 0 . 2 2  6 5 . 1 0  

TOTAb POWER, Db = 1 1 5 , 7 9  

m 
O 
o :4 

O 

O1 



hUZZLE DIA : 2.8" 
DIFFUSOR DIA = 8.0" 
FLUW TEMPERATURL,TOTAL = 
NICROPHONE RADIUS = 6 FT. 

1210.0  DEG 

MICROPHONE ANGLE,DEG 

NOZZbE-PlYFUSOR SPACING HATIO = 0 .b0  
MACH ~U. = 1 .10  

30. 45. 60. 75. 90. lOb. 120. 

U. 
O 

FREQtlENCY,HZ bOOhD POWER INTENSITY LEVEL,DB TUTAb PO~LR,Dd 
(1/3 OCTAVE BANO) 

200. 80.1'2 79.95 78.76 79.87 81.34 79.85 78.10 9~.09 
250. 78.95 77.35 81.95 80.96 79.67 80.93 62.27 95.55 
315. 83,51 84.18 04.50 84.97 86.04 ~b.gb ~4.n5 I00.2~ 
400. 89.34 89.9% 87.24 87.91 87.50 UU.76 8~.52 103.91 
500. 85.49 90.39 89.21 88.99 69.26 91.30 92.29 I05.27 
630. 8 9 . 8 0  87.08 89.53 90.21 90.81 93.02 93.01 105.94 
800, 89,20 90.47 90.54 90.79 91.38 d9.27 93.86 105.84 

1000. 90.20 89.08 89.52 90.54 90.67 91.6~ 95.09 IUo. Ob 
1250. 85.52 80.28 67.16 87.94 86.83 90.79 91.33 Iu3.67 
Ib00. 90.66 88.52 89.13 90.55 90.91 9J.~9 93.52 10o.44 
2000. 90.18 89.36 89.70 89.16 90.20 90.07 93.09 tub.30 
2500. 93.92 92.10 91.99 91.33 91.73 9Z.9o 95.02 I07.65 
3150. 96 .19  95 .95  97 .10  96 .81  97 .52  ~9 .89  107 .32  114.50 
4000. 92.53 92.~5 92.56 91.02 91.78 9~.H7 97.74 10~.51 
5000. 88.43 90.99 90.65  88.93 91.01 94.23 97.31 107.36 
6300.  80 .37  91 .70  90 .13  88 .17  91 .19  9~.~0 93 .9~ lOb .~5  
8000. 85 .83  90 .69  89 .17  87 .93  90.74 9J.2U 95 .10  10o.31 

10000. 83.89 87.39 85.41 84.69 88.59 91.10 93.27 1u3.d3 
12500. 80.11 85.74 82.92 82.72 86.04 dg.b~ 91.36 102.02 
16000. 77.41 84.98 80.87 82.35 86.38 87.b7 ~0 .16  100.~3 
20000.  76.62 84.10 80.87 80.32 84.02 80.28  ~8.65 99.~4 
25000. 72.07 81.17 77.55 77.05 80.3'7 82.~4 ~.15 96.00 
31500° 72.75 81.18 7H.57 76.77 79.28 81.70 U5.10 95.56 
40000. 66.73 73.48 73.0~ 72.51 73,15 76.61 7~.6~ bg.bo 

TOTAb PO~ER, D~ = 119.o4 



hUZLbE DIA : 2.8" 
Ulrbb;~OK DIA = d.0" 
r'bUW Ih,4P~.:(AIUhb,~uTAb : 
ttlCi<tJPl~th~E RADZUb = 6 ~"1'. 

1210.0 DEG K 

NOZbb~-DIFFU~OR 
MACn NO. = 1 . 1 0  

SPACING RATIO = 1 . 0 0  

tqlCI(fJPHUNE ANGLE, DEG 

30. ~b. 60. 75. 90. lOb. 120. 

Fi~EOUb.CX , hZ PUaER iNTENSITY LEVKL,D~ TOTal, PO~ER,D8 
( 1 / 3  (ICTAVE bAldO) 

J 

ill 

200. 78.80 79.59 78.65 
2~0. BI.27 78.8u o0.11 
315. Oq.~b 8J.0% e5.05 
400. bL.~b eS.~o 87.39 
500. bb.i~ 89.67 o8.40 
0 3 0 .  8 o . o l  ~ 8 . 9 ~  6 6 . 2 7  
,~00. 8d.29 8~.I~ 8 8 . 7 7  

IO00. b , . l o  ~7.39 88.25 
Ig~O. S o . h i  ~ o . 3 o  5 7 . q 2  
loG0. 87.75 87.,~ b 8 . Z ~  
2uO0. 89.15 ~7.~7 Gu.~9 
~500. 89.27 ~9.67 8~.U0 
3150. 89 .71  91.Jb 91.01 
4000. 59.96 ~ . o I  91.77 
5~JO0. Gb.17 9 2 . 1 ~  9 0 . 8 7  
6JO0. ub.b9 90.73 69.34 
eO00. b4.bL U9.1J ~7.37 

luOO0. 8 ~ . 2 5  ~7.01 8 5 . 2 1  
12500. b,J.21 65.34 83.55 
l o u 0 0 .  79.e8 o~.gz b 3 . 7 ~  
2O000. 7 8 . o l  83 .2U e ~ . l l  
2 5 0 0 0 .  7 o . ~ 2  O3.0U ~ 3 . 7 2  
3 1 5 0 0 .  75.~6 8 2 . 0 2  8 3 . 5 5  
4 0 0 0 0 .  72%87 79.53 80.92 

7 8 . 8 4  8 0 . 7 7  
e l . b 3  ~1 .51  
~ 4 . o 5  ~ 5 . 2 9  
b 1 . 1 4  0 7 . 7 4  
~8.50 87.85 
59.60 d9.I5 
8 9 . 3 7  9 1 . 3 5  
H8.57 8 9 . 6 8  
6 7 . 4 5  87.57 
8 ~ . 2 3  8 8 . 4 9  
8 8 . 8 2  b Y . 2 3  
69.35 u ~ . b 4  
8Y.~8  91.28 
90.60 92.27 
~ 0 . 3 7  92.59 
5 9 . 0 0  91.97 
5 7 . 9 4  9 1 . 1 3  
8 6 . 4 4  8 9 . 3 3  
U5.00  87.72 
8 5 . 2 8  5 7 . 1 3  
84.98 8 6 . 1 0  
83.80 8 3 . 9 2  
8 2 . 3 o  8 2 . 1 9  
6 0 . 4 8  78.b8 

dU.15 
UI.~4 
8b.~0 
UY.U9 
91.01 
9U.54 
5 0 . 0 4  
89.62 
~O.U2 
9u.61 
9 0 . 6 4  
~ l . e 0  
9 3 . 3 4  
Y~.b7 
9~ .bO  
95.ub 
9 3 . 8 8  
9 1 . 8 7  
9U.Ub 
Ub.b2  
~ b . o 8  
84.54 
U2.b0  
7 9 . 4 5  

TOTAb 

7 9 . 3 8  
8 0 . 5 6  
8 4 . 0 5  
u 1 . 5 4  
9 0 . 7 4  
9 3 . 0 6  
9 3 . 4 7  
9 3 . 1 8  
9 1 . 3 7  
9 1 . 2 7  
9 2 . 1 8  
93 .2Y  
9 5 . 2 3  
96.91 
9 7 . 3 8  
96.o5 
y4.77 
92.64 
90.70 
U9.33 
88.15 
Gb.70 
84 .21  
8 0 . 7 4  

POkEh, 08 = 

9 4 . 7 3  
9 6 . 0 7  

1 0 0 . 1 1  
1 0 3 . 1 5  
1 0 ~ . o 2  
1 0 5 . 0 3  
l b 5 . 1 b  
1 0 4 . 3 0  
1 0 3 . 4 5  
1 0 4 . 1 4  
I0~.61 
105.56 
1 0 7 . 0 2  
1 0 8 . 1 5  
108.~0 
1 u 7 . 4 9  
1 U b . l b  
1 0 4 . 1 9  
1 0 2 . 4 6  
1 0 1 . 5 0  
1 0 0 . 4 3  
98.95 
97.b2 
9 4 . 9 2  

118.05 



|~U2,ZL& DIA = 2.8" 
OIF~U~UR ulA = U.0" 

r',ICRuPHO,,H R~DIU,S : 6 FT.  
1 ~ 1 0 . 0  DEG k 

MICHOPhONK AhGLE,DEG 

NGZZLE-DIFFUSOR 
MACa NO. = 0 . 9 0  

SPACING ~AT£O = 1 . 0 0  

3 0 .  4b .  bO. 7b .  9 0 .  1 0 5 .  1 2 0 .  

FRLUUEnCY,HZ 

200 .  7 7 . 1 0  78.1,L 
2 5 0 .  b u . l l  u 0 . g 5  
315 .  8 4 . J ~  8~ .50  
~ 0 0 .  8o.27 u o . 4 )  
500. 8~.nO 0 8 . 9 2  
030 .  ~ 8 . z o  d u . 9 ~  
,OO. 57.~4 8~.70 

1o00.  d o . ~ b  ~ 9 . 3 2  
1250 .  d 7 . 0 ~  o8.5U 
ibUO.  87 .o~  d 8 . ~ 5  
z 0 0 0 .  6 8 . b 0  b o . S v  
2500 .  b d . o U  b ~ . ~ o  
315U. b 7 . 1 6  o8.~ 
4OU0. b b . b 7  od.3~ 
buO0.  8 ~ . 0 3  8 ? . 9 0  
o~O0.  o 2 . ~  b 7 . o 5  
bOO0. ~1 .2~  ~ 7 . t ~  

),~0O0. 7 V . b ~  b b . 7 o  
IZbUO. 77.o0 8 b .  Oh 
l oUbO.  7o .~1  o ~ . 1 ~  
20000. 75.21 ~1 .07  
250(J0. 7~.Jb 79.oo 
315o0. 70.35 77,96 
40000. 6 7 . b 0  7b.%a 

SO|il;D POWER I ~ T E N S I T ¥  hEVEb,DB TOTAb PDHER,D6 
( 1 / 3  UCTAV~ BANO) 

80.00 79.93 79.58 79.1o 79.38 94.41 
7~.44 81.31 dl.91 ~ 2 . 4 3  81.51 9 ~ . 4 3  
U2.93  8 3 . 6 5  8 6 . 0 ~  Ub.~o  d ~ . 7 2  ~ 9 . 9 3  
~ b . 3 b  8 6 . 1 9  8 7 . 2 0  8~ .21  8 7 . 6 b  1 0 2 . 6 6  
~ 6 . 9 4  8 7 . 8 3  b 7 . 9 4  H9 .o4  9 0 . 0 7  1 0 3 . 7 3  
8 7 . 9 7  89 .21  8 9 . 1 2  vO .7o  9 1 . ~ 4  I O 4 . 7 7  
~ 9 . ~ b  8 9 . 3 9  9 1 . 0 7  ~U.4~ 9 4 . 2 0  lOb.bO 
5 9 . 1 9  8 9 . 3 8  9 0 . 5 4  9 0 , 9 0  V4 .62  I0b.45 
8 ~ , 0 6  8 8 . 0 3  8 g . 8 7  9 1 . 1 2  9 3 . 4 5  1 0 ~ . 7 7  
b ~ . 3 2  ~7 .07  8 ~ . 3 5  9 u . b ~  9 2 . 3 5  1 0 4 . 4 ~  
88.|~ 57.05 69.52 9O.~o 92.26 104.39 
E b . l b  87.36 89.25 ~0.~2 92.81 I0~.50 
5 7 . 4 o  do .71  8 6 . b 5  9 0 . 1 3  9 3 . 2 ~  1 0 ~ . 1 9  
57.41 86.38 8~.25 90.24 92.6~ IU3.85 
8 7 . 3 5  6 6 . 0 5  8 8 . 6 7  9 ~ . 0 4  9 2 . 6 0  1 0 4 . 0 J  
5 7 . 3 0  85.~0 8~.4o 9u.b~ 9 2 . ] 3  103.72 
6o.23 83.92 87.67 9U.23  91.22 102.95 
63.71 e2.57 8o.83 89.12 89.07 IOl.b4 
8 2 . ~  8 1 . 9 9  8 5 . 0 4  u 8 . 1 4  88 .31  l O 0 . 7 0  
5 2 . 0 8  8 2 . 1 0  8 5 . 3 2  5 7 . 1 1  u 7 . ~ 5  9 ~ . 9 5  
bl.2b bI,77 83.77 85.18 85.~I ~ 8 . 2 0  
8 0 . 4 5  8 0 , b d  8 2 . 2 2  ~ . d /  8 3 . 8 0  9 6 . 4 9  
79.57 78.59 80.30 80.44 81.04 ~4.46 
77.74 77.15 77.80 7 ~ . 1 3  77.91 92 .2A  

TUTAG PO~Rw Db = 116.47 



, ,U2./ [ , '  b l k  = 2 . 8 "  
Dll 'rd;~d~, b iA  : 8 . U "  
FbU,; 'Ir.P~PPHAIUPr.:,TUTA,. = 
PIICE.'-JPiiGNE F~ALslU,5 = b E'£. 

2{;0. 7o .71  7~ 
ZSO. 7 e . ~ o  77 
315.  82 .51  62 
~UO. ~3 .39  85 
500. d3.~3 ~b 
o~|s. ~7.~5 85 
~00. ~.7~ bo 

1O00. H5.91 bo 
]~SO. ~b.YO oo 
1o00. 8o.3~ uo 
~uuO. 8 7 . 0 3  85 
250U. 8t~.39 88 
3130. o~.~I H5 
~oOu. ~3.~6  U~ 
5qJO0. ~3.UO ~5 
8300 .  8 1 . 5 4  8~ 
~(JUU. dO.uO 83 

lOOU0. 7 8 . J 5  ~2 
)~5UO. 77.o~ uU 
IbuOU. 7o.~9 ~O 
20i~00. 73.09 71 
25000 .  /1.YO 75 
31500 .  88.28 73 
4 0 0 0 0 .  8 3 . 8 2  7u 

.bU 

.Y7 

.U~ 

.30  

.27 

.98  

.50  

.89  

.11 

.5- '  

.38  

.1 ' ,  

.5~ 

.4> 

.12  

. 2 t  
,,t~O 

.3U 

.05  

.11  

1 2 1 0 . 0  DEG R 

77.72 
78.7~ 
~I.08 
~3.99 

85.19 
~6.bb 
h6.27 
b ~ . 4 b  
hb.4o 
85.70 
U5.19 
~ . 4 3  
84.50 
u ~ . l u  
82.98 
~1.0~ 
7V,17 
7~.67 
7~.b~ 
77 .91  
76.07 
7 3 . 9 8  
72.27 

77.68 
7~ . b ~  
8 1 . 5 6  
~ 2 . 8 8  
84.48 
86 .01  
Ub.b4  
b b . o 4  
d5.~ 
85.25 
bb.18 
84.61 
u3.78 
o3.59 
83.28 
~2.07 
80.35 
79.14 
7~.95 
7b.69 
7u.OO 
76.91 
75.20 
72 .91  

hOZZbr:-Ol~ FUSOK SPACTi~G 
~4ACh i~U. - 0 . 7 0  

78.10 
bO.b6 
83.59 
d3.90 
84.27 
67.05 
be.31 
67.10 
85.88 
8 6 . 3 6  
8o .81  
8 8 . 7 9  
8~.9o 
U4.86 
U5.13 
84.04 
8~.33 
d2.bU 
U2.11 
b l . 3 ~  
79.~3 
7 7 . 3 3  
7 5 . 2 J  
73.06 

RA~IO : 

7 7 . 2 ~  7 8 . 1 4  92.bU 
l b .  S3 7 9 . 5 0  9 3 . 8 1  
~ 4 . 5 6  8 3 . 5 0  9 7 . 7 4  
8 ~ . u 3  85 .41  9 9 . 3 d  
uo.02 87 .51  100.39 
~ 7 . o ~  9 U . 3 7  1 0 2 . u 7  
07.~3 9 1 . 2 0  IO2.bl 
bd.U5 9 1 . 2 0  1 0 2 . b o  
o o . 2 0  90.70 IU~.U7 
~d.O~ u9.82 Iu2.01 
8 7 . 3 ~  o 9 . o 2  1 U l . b b  
~b.9~ 89.82 lU l .3u  
Uo.49 8 9 . 1 2  lOO.b~ 
Uo.3~ 8 8 . 9 3  l O u . b 2  
bT .u~  UG.43 lUO.6o 
u 6 . b ~  8 7 . 5 4  99 .61  
~5.93 86.98 98.83 
~ b . 1 2  ~ 5 . 6 6  ~7.Ub 
0 4 . 3 8  8 5 . 4 8  97.09 
U 3 . b l  u 3 . 8 1  ~ b . 2 8  
U l . I ~  82.17 9 ~ . 6 8  
7 ~ . 9 0  79.50 9 2 . 3 5  
75.d7 78.14 89.91 
7~.0~ 73.74 ~7.70 

~UTAb POWEH, Dd = 1 1 3 . 3 5  

1 . 0 0  

m 
o 

9 
-4 

0 
L 



¢.a 
4~ 

hOZZS£ bIA : Z.~" 

~SUW I~MP~RATURS,~UTA5 = 

~ hE.GUL~'JC¥, hZ 

30. 45. 

1 2 1 0 . 0  DEG R 

NOZZbE-OIEkUSUR 
MACH hU. = 0 . 7 0  

MIC~OPHOh5 ANGSE,DEG 

60. 75. 90. 

SOUND PUWER I~TEhSIT¥ LEVE5,~b 

105.  120 .  

SPACING 

( 1 / 3  

RATIO : 1 . 5 0  

TOTAb PUWER,D~ 
OCTAVE BANO) 

200 .  7 7 . 6 2  7 7 . 3 3  7 7 . 5 7  7 7 . 6 4  77 .71  7 5 . 9 4  7 6 . 2 4  9 3 . 0 4  
250 .  7 5 . 9 4  7 8 . b 0  78 .91  7 b . 7 7  ~ 0 . 1 5  bO.u~ 7 d . 6 ~  9 4 . 4 2  
J l b .  ~ 2 . 3 0  8 2 . 3 5  6 0 . o 0  8 1 . 5 6  82 .91  ~ J . 7 o  8 1 . 6 5  9 1 . 6 6  
• ,bO. ~Z .~b  8~ .21  8 2 . 7 3  83 .71  8 3 . 9 8  Ub. OU 8 J . 9 4  ~ 9 . 2 4  
bOO. b~ .o2  8 3 . 9 0  b 4 . b b  8 4 . 2 7  8 4 . 1 8  bo .  l b  8 b . 2 3  1 0 0 . 2 2  
o30 .  8 b . ] b  8 b . q 8  8 8 . g d  8 5 , 7 8  8 8 . 9 3  8 7 . 0 0  8 9 . 2 z  I U l . b 9  
dO0. 5 7 . 0 4  8 0 . 1 3  8 6 . 3 3  8 6 . 7 8  8 7 . 7 4  88 .07  9 ~ . 5 6  1 0 2 . 5 5  

10o0 .  0 7 . 2 2  b ~ . l d  d o . b 3  5 7 , 0 3  5 6 . 5 5  bv .  Ub 9 1 . 2 0  1 0 2 . 8 7  
12~0o 8 7 . 4 8  oo.OU 66 .U$  8 6 . 7 0  8 0 . 3 4  o U . b l  8~ .28  1 0 2 . 4 3  
l ~ O 0 .  bu .~7  8 7 . 0 ~  8 7 . 0 2  8~ .~1  8 7 . 3 ~  8 6 . 7 ~  u 9 . 0 3  l O z . b 7  
2000 .  ~u .21  8 7 . 4 1  8 ~ b b  8 6 . 9 3  8 7 . 3 0  ~ u . 7 b  8 8 . 9 7  1 0 2 . 9 0  
=3UO. 8b .  UO 87.U3 b b . 0 8  8 5 . 4 5  8 5 . 1 8  Ub .15  88 .91  I U 2 . 1 4  
3150 .  u ~ . d d  Uo.27  8 ~ . 6 6  8 4 . 3 5  8 5 . 0 7  8 7 . ~ 2  8 8 . 7 8  1 0 1 . 2 8  
~O(~O. d3.~U d 5 . u ~  d 4 . / b  83 .71  ob.O~ b7 .71  5 8 . 5 8  1U1.13  
50UO. 8 2 . 7 6  8 6 . 2 ~  8 5 . ~  5 3 . 8 2  8 5 . 9 u  U d . l Z  8 b . b ~  1 0 1 . 4 7  
6300 .  d l . 5 4  ~b.Ud 8 4 . 9 6  83.O7 8 ~ . 5 8  d 7 . d ~  8 0 . 2 0  101 .21  
~uO0. ~1 .09  8 5 . 2 7  8 3 . ~ 9  8 3 . 7 3  8 5 . 2 0  5 7 . 4 7  87 .37  1 0 0 . 5 7  

10000 .  ~b.  TO h , } .2~  8 3 . 3 9  8 3 . 8 5  8 4 . 7 9  ~ o . ~  8 8 . 5 5  l u 0 . 1 5  
12500 .  79 .~6  8 3 . b d  u 3 . 3 u  ~ 4 . 3 4  ~4.bO b6.Ou 8 5 . 7 8  9 9 . 7 Z  
I~000. 76.~b 8Z.79 d3.b~ ~.~o 84.02 b4.bZ 84.95 99.10 
2f)uOO. 7o .17  8 1 . 7 o  H2.~7 83 .17  b 2 . b b  83 .07  82 .91  9 7 . 7 5  
z500O.  7 2 . 8 3  o 0 . 1 ~  81 .81  u l . i 5  8 0 . 7 9  ~ 1 . 0 6  Uu.63  9 8 . 9 0  
31500. 89.77 77.1~ 79.~6 79.20 78.54 77.~ 78.01 93.41 
~uOuO. b b . 9 0  7 5 . 1 1  7 7 . ~  7 7 . 2 2  7 5 . 9 7  75 .77  7 5 . b ~  ~1 .21  

J> 

o 

TOYkb POwer,  O~ = 1 1 4 . 1 8  



i lOZ~b~ b l A  = 2.8" 
~IFFUSO~ UlA = O.O" 
~blj~ E~MFERA~U~E,TOTAL = 
MICRfJPHuhE RADIU~ = 6 FT.  

1210o0 L;Ir,;G 

NOZ~bE'UIFFUSOR 
RAC~ ~U.  = 0 . 9 0  

SPACING RATIO : 1 . 5 0  

MICROPHONE ANGbE,DEG 

30. 45. , u .  75. 90. lu5. 120. 

F Rl:,(,I U ;--,i C ~", FtZ ~UUt, D POWER ItJTE~SIT¥ bEVEb,DB TOTAb PO~ER,D~ 
( 1 / 3 0 C T A V ~  BAND) 

200,  7 8 . 5 2  7 5 . ~ 1  
250 .  ~ 2 . 1 9  7 9 . 0 d  
315 .  5 3 . 7 5  8 ~ . 4 0  
400 .  e b . 9 2  8 7 . 2 7  
500. ~b.59 d6.97 
6 3 0 .  ~9.01 u b . 0 b  
800 .  8 9 . b 0  dn.34 

1000.  d 9 . 3 0  8 b . 9 ~  
1~50. 88.95 db.5O 
1o00.  8 d . ~ o  ~ b . 4 o  
2000 .  9 0 . 0 1  o h . 9 3  
2~00 .  89.~7 8 ~ . 0 0  
3150 .  6 8 . 7 7  b~,SJ 

~UO0. 87 .21  Uu.87  
b300. ~ 6 . 8 5  Ub.51 
~000 .  5 5 . 2 0  uu .~U 

IuOOO. 8q.~3 57.5~ 
12bU0. ~ 3 . 8 3  ~ 7 . 4 3  
loOOO. 8 4 . 2 8  6 7 . 5 7  
20000 .  b k . o 5  8 0 . 9 6  
2 ~ 0 0 0 .  8 0 . 7 9  8 6 . 2 2  
31500 .  77.60 54.27 
qO000.  ~ 4 . 8 4  6 2 . 3 9  

7 9 . 4 9  8 0 . 8 8  8 0 . 2 0  7 9 . 7 1  7 9 . 2 0  9 4 . 9 9  
8 0 . 4 2  d l . 4 5  B1 .43  8Z.Ub 8 1 . 7 0  9 5 . 4 5  
8 3 . 5 5  8 4 . 1 8  8 6 . 0 9  U6.Ub 8 4 . 8 4  1 0 0 . 2 0  
8 7 . 2 2  6 5 . b l  8 7 . 2 7  ~ U . l b  B 7 . 3 5  1 0 ~ . 3 0  
8 8 . 0 9  8 7 . 6 1  8 8 . 4 5  b g . l U  9 0 . 3 6  1 0 3 . 3 1  
~ J . u o  90 .Ob 9 0 . 1 3  8 9 . b l  9 2 . 9 2  1 0 4 . 7 7  
8 9 . 0 0  9 8 . 5 3  9 1 . 0 5  9 0 . 2 5  9 4 . 2 9  1 8 5 . 4 7  
8 8 . 2 6  8 9 . 8 6  8 9 . 5 0  ~ 1 . 0 1  9 4 . 7 6  1 0 5 . 4 3  
~b.~5 88.43 ~81~5 90.9% ~3.08 10q.75 
8d.49 87.96 90.14 90.~4 92.54 104.62 
~U.59 8 ~ . b 0  9 0 . 5 6  9 0 . 9 ~  9 2 . 8 3  1 0 5 . 0 8  
~ 9 . 2 0  88.97 9 0 . 3 ~  9 1 . Z 6  9 3 . 2 4  1 0 5 . 3 3  
o~.b5 68 .31  8 9 . 5 5  ~ u . 3 7  9 2 . 8 9  1 0 4 . 5 9  
8 ~ . 3 3  8 7 . 5 8  ~ 9 . 3 3  9 0 . 3 7  9 3 . 3 0  1 0 4 . 5 7  
86.31 8 7 . 8 0  8 9 . 6 2  9 1 . 3 Z  93.65 I04.93 
~o. I0 87.07 89.34 ~1.45 92.51 1 0 4 . 6 0  
uB.01  ~ 7 . 5 7  8 9 . 2 5  91.U7 9 1 . 6 3  1 0 4 . 3 b  
57.55 87.64 89.22 98.~4 90.58 103.85 
87.?U ~7 .57  ~ 8 . 9 3  8 ~ . b b  8 9 . 5 6  1 0 3 . 4 5  
Ub.39  8 8 . 0 5  8 8 . 4 6  Ud.91 8 9 . 4 4  1 0 3 . 3 9  
d 8 . 3 0  8 7 . 4 2  8 7 . 2 3  8 7 . 3 9  8 7 . 7 6  1 0 2 . 4 5  
~ 7 . b b  b b . 3 7  8 5 . b b  65 .11  ~ 5 . 8 3  1 0 1 . 1 6  
8 6 . 0 4  8 4 . 5 0  8 3 . 5 0  8 2 . 0 6  5 3 . 2 6  9 9 . 0 3  
~ 3 . 2 3  5 2 . 1 2  8 1 . 1 2  7 ~ . 7 1  8 0 . 0 0  9 6 . 0 6  

TOTAL POweR, DB : 1 1 7 . 3 1  

m 
O 

-n 

do 
O 
L 
¢,"t 



t,. 
0% 

i~13Z~b6 [~iA : 2.6" 
UIFrU,~o; ~. blA = 8.0" 
b uU,~ L'L;~:P&RAIU~c,,!OT@,b : 
hlCt(L]PHU[~ RADIU-', = 6 ~T. 

~, F,d LJk.~C ¥, HZ 

30. 45. 

1210.0  DEb 

huZZLS-D~FFUSO~ 
MACn i,U. : 1.10 

SPACING RATIO : 1 . 5 0  

hlCROPhU~k ANGI~k,I)EG 

o O .  75. 9 0 .  

~UUND PO~k,R II~I'IEHS1T¥ L~Vhb,Db 

lU5. 120. 

TOTAL PO~KR,DB 
(I/3 OCTAVE BANO) 

200. 78.58 ~G.07 79.z0 80.37 79.94 80.94 79.73 94.99 
2uc). 79.37 7~.37 80.92 51.39 8U.44 ~Z.~ 81.o9 9o.I~ 
313. 8~.~I 85.6b ~4.~7 53.73 u6.87 U6.~3 55.71 lUu.70 
400. ~o.lo ~i.8~ ~7.35 85.04 87.6~ 85.70 87.94 I03.38 
500. 87.23 8u.77 8~.3~ 89.44 58.32 9u.22 90.55 IU4.4~ 
o~u. ~9.oL o9.3~ b8.1~ 89.8~ 9 0 . 3 3  ~1.20 ~3.03 I05.4~ 
o00. ~9.07 09.38 88.~I ~0.47 91.b9 91.7b ~4.50 10o. U8 

I0¢~0o 8~.u~ U8.79 ~6.22 89.7~ 90.28 ~1 .26  94.27 105.41 
t2DU. bT.ou 57.65 ~6.77 ~7.13 8~.37 ~0.24 91.94 Iu~.~4 
1{,00. ~9.o6 69.J3 bS.ul 88 .78  89.07 91.Z5 92.02 105.uo 
ZOO0. ~U.33 90.91 89.90 90.37 90.15 92.0o 92.99 IUo.17 
?~()0. 90.~I 91.~ ~0.~3 91.13 91.23 9~.oI 94 .77  1u7.1o 
3 ] 5 0 .  91 .09  92 ,15  91 .89  ~1 .2o  9~.2~ 9,~.13 90 .37  l o i . 9 9  
4900. 91.qq 9z.Ou 92.09 91.65 92.9% 9~.07 97.46 108.57 
5uuO. 90.19 91.55 92.04 91.02 93.12 ~ 5 . ~  97.42 108.55 
O~OO. be.b5 ~l.Ul 91.79 9u.65 92.61 95.12 95.67 lUg.U3 
80(J0. 87.83 90.6~ 91.10 9u.~O 92.04 ~.z2 95.35 107.33 

100,)U. 0o.o'* 59.5~ b~.90 90.09 91.21 ~Z.DO 93.54 IOb . l l  
l~bUO, b b . 9 7  8 5 . 4 ~  9 0 . 3 0  9 0 . 4 8  5 0 . 8 3  9 1 . 8 0  9 Z . 2 3  1 0 o . 7 o  
JouO0. o6.13 90.7b 91.b~ 90.99 90.56 91.09 91.55 lub. Ob 
20u00.  bo .52  90 .53  91 .90  90 .56  59 .80  ~9.~o 90 .30  105.o5 
250u0. 83.89 90.41 ~1.5~ 89.80 88.33 87.11 8~.57 1U~.63 
31500.  81 .25  B9.85 90 .33  88 .48  8o.17 u5 .93  d6 .40  103.37 
40000. 79.43 dS.4u 88,56 86.14 83.81 53.19 83.57 101.37 

~> 
m 
0 
0 

-n 

do 
o 

(an 

TOTAL POWLk, DB = 119.40  



hUZZL,£ I)IA = 5.b" 
'JlVFbSOr( Dla = 8.0" 
l" ht~h Ti-'"Ir'r..I(ATURS,'I'{JTAL = 
hlCt~Ot'hOtl~ t(ADIU;~ = ~ ~£. 

530 .0  DEG R 

NOZZLE-UI~USOH SPACING HATIU = 0.25 

MAC~I NO. = 0.70 

MICHuPhONE ANGL~,U~G 

30. 45. bO. 75. 90. lob. 120. 

b't~h~aU ~,,IC ¥, HL ~OUND PU~R INTEN3IT~ bEVEb,DB TOTAL PU~LR,D~ 
( 1 / 3  OCTAVE 8AND) 

200. 77.91 76.59 77.06 7b.39 77.22 77.47 77.84 92.05 
~ 0 .  I b . b i  7 ~ . 2 1  7 6 . 1 0  7 5 . 6 5  7 7 . 4 6  7 7 . / J  7 7 . 6 1  9 1 . 9 2  
Jlb. 7M.64 7d.37 /7.,tb 7q.24 79.68 b0.90 79.21 94.bb 
4 0 0 .  ~ 2 . 1 6  ~ l . J U  1 9 . 1 b  7 9 . o 3  ~ 1 . 0 7  o 1 . 1 3  79.99 9 6 . 9 3  
blJO. b Z . ~ 8  B l . b O  ~ 1 . 1 9  ~ 0 . 4 1  b u . 9 9  . Z . 2 Z  b 2 . 0 3  9 5 . 7 1  
630. ~l.~U 7o.aZ ul.Ob u i .89  61.42 b l . J~  ¢2.n~ ~o.29 
o u O .  8 0 . 0 3  7 o . 4 o  b O . q 6  8 0 . 0 3  8 J . 1 3  7 9 . b ~  d Z . ~ 2  9 3 . 7 1  

IUuU. 8O.Jb 7b .4Z 81 .bb  b l . 7 2  8q.  O1 7~ .~3  82 .06  9o .32  
1 ~ 5 0 .  i b . ~  7 d .  Sq 8 0 . q 9  8 0 . 2 1  8 0 . 3 0  d u .  J b  8 2 . 0 5  9 6 . 2 1  
loUO. 77.~1 7d .u9  77 .~4 7~.b7  77 .68  79.~Z 80 .93  93 .70  
2 0 0 0 .  77.~0 7 7 . 7 0  76.71 76.28 7o.52 7 7 . b ~  80.25 92.61 
250o. 76.~4 77.,4 75.~9 75.~8 75.04 7b. Zo 78.87 91.bb 
JlbO. 76.07 7o.81 74.~I 7%.27 7q.14 76.18 77.50 90.70 
4u,)0. 7q.~b 76.%g 7q.09 73.58 7J.~b I ~ . D .  76.69 90.17 
5u90. 73.15 7o.10 75.13 73.15 73.41 7b.u~ 76.39 90.01 
0300. /1.70 7~.3% 74.48 72.q6 73.46 76.09 7 o . l o  ~9.56 
8u00. /0.9q 7~.96 73.19 72.03 ]J.13 76.15 76.1~ 89.23 

luO-t}. 70.o~ 74.Ub 71.9~ 71.b~ 73.05 Ib. Od Ib.8~ ~8.75 
llbO0. 69.61 7~.31 72.27 71.99 73.42 75.~8 7~.66 69.16 
l bO00.  69 .64  75 .00  73.Uo 72 .70  74 .05  7o.2~ 77 .~3  89 .87  
zuobu.  69.10 7q.62 73.06 72.65 73.78 15.70 77.52 89.55 
26000. 6~.78 73.72 72.16 70.95 72.62 7~.93 76.69 68.36 
31560.  ~6 . z~  12 .61  69 .b~  b8 .35  70 .12  72 .19  74 .26  ~ . 3 3  
~0000.  62 .d2  69 ,~2  06 .92  05 .94  67 .37  6 9 . ~ 8  71 .bb  8 3 . 5 ~  

TOTAL POWER, DB = 1 0 6 . 5 9  

3> 
m 
O 
O 

40 
O 

oi 



N{JZ%bE DIA = b.~" 
|)J.I:~"bSLIL( UII% = 8.U" 

|"blJ~ %r.:MP~IiATUi(E,TUTaL : 
~.iCROPHUi'IE RAuIUb = 6 FT. 

5 3 0 . 0  LEG F, 

MTCROP~L]NE AhGbE,DEG 

~OZZbE-DIFFU5UR 
MAC, i,O. = 0 . 9 0  

SPACING RATIO = 0.25 
m 

¢I 

do 
0 

oi 

30. 45. ~U. 75. 90. 105. 120. 

L. 
Oo 

REQUE=~C¥, HZ ~UUND PURER INteNSITY bEVEL,DB TOTAL POWER,Oh 
C1 /3  UCTAVE bAND} 

200. 71.27 77.97 76.12 76.50 76.78 7o.04 75.88 91.98 
2bO. 77..7 70.28 7b.71 7~.02 75.73 7b.73 7b.bl 91.90 
315. 79.35 77.70 77.87 77.95 77.71 77.39 76.28 92.96 
400. 81.0% 78.32 78.84 79.31 78o55 77.91 77.21 93.89 
500. 8J.36 78.63 80.76 80.41 78.75 78.Jb 77.82 94.86 
630. 33.o5 79.45 81.7~ 81.33 79.35 78.~2 78.31 9~.04 
~00. 57.24 80.33 82.32 81.99 79.68 74.27 7U.53 95.57 

IDO0. H7.84 ~l.zl e2.90 82.27 79.70 79.34 78.51 97.11 
1250. 87.10 82.15 83.30 82.49 79.~3 I~.23 78.36 97.23 
1600. ~,o24 ~2.47 83.j8 di.95 7a.71 7~.Ub 77.76 96.96 
200(),  ~ , ~ 7  8 2 , ~ o  8 2 , 9 5  8 0 , 7 8  7 7 , ~ 3  77~91 7 7 , 0 9  95 ,21  
25U0, 6 2 . o 5  ~ 2 , 2 5  ~ 2 , 0 t  1 9 , 3 5  7 5 , 5 ~  7 5 , 7 8  7 5 , 8 5  9 5 , 2 ~  
315u. ut).~o 81.74 79.94 75.84 75.07 75.77 75.01 93.97 
~Ou0. 79.~5 BO.Z0 78.4~ 75.48 7~.19 74.09 73.71 92.48 
b(;O0. 78.07 7).97 16.9~ 74.93 73.70 73.95 73.30 91.13 
.6300. 7~.21 76.94 76.17 74.45 73.79 74.13 7J.02 90.5~ 
o0o0.  7 5 , 5 3  76 ,17  7 5 , 3 0  7 4 . 3 6  7 J , 7 3  7 3 , 5 4  7 2 , 9 9  9 0 , 0 0  

100uu. 73.75 7~.27 7~.~3 7~.75 13.~4 73.00 72.65 89.25 
12500. 72.37 74.62 73.99 73.97 7~.90 7~.18 73.90 89.28 
Ib0O0. 71.Jl 74.~3 74.3S 74.44 7%.42 7D.33 75.27 89.87 
20uO0. ~Y.17 73.90 73.52 73.33 73.o7 l%.~d 74.81 88.96 
ZbO0U. ub.~5 70.84 7u.~2 70.51 70.64 72.11 72.80 ~6.22 
31500 .  6 ~ . 2 3  6 8 . 4 7  6 7 . 8 3  6 6 . ~ 8  o 7 . 1 p  bu ,2 . t  6 9 . 7 2  d2 .91  
~0000. ~0.13 6o,~ 53.91 03.09 63.67 o~.Sz 66.26 79.~5 

TOTAL PO~ER, Db = 107.2D 



t=OZZSk D1A = 5.6" 
['li'FU.%01 ), iJJ.A = 8.U" 
FLUW ",K.~PKi(ATUR~Q,TUTAIa = 
MICHUPHOt~£,' RADIU,5 = 6 FT.  

5 3 0 . 0  Dk'G 

NOZZb~-DIFFUSOR 
MAC. NU. = 1 . 1 0  

SPACING RATIO = 0 . 2 5  

MICROPHON~ ANGLE,OCG 

30 .  45 .  60 .  75 .  90 .  105 .  120 .  

J 

~D 

FaSQUSrLC¥,HZ SUUNU POWER 1NTgNSIT¥ b S V ~ b , D ~  TOTAb PO~ER,D6 
(1/3 UCTAVK BAND) 

20~J. 8 2 . 1 2  8 1 . 5 5  7 9 . 8 2  7 9 . 4 2  7 9 . 3 0  7 9 . 0 9  7 9 . 1 9  9 5 . 3 2  
~ 0 .  o l . 5 3  8 1 . ~ 0  7 9 . b 0  7 8 . 3 9  7 b . 7 5  7 7 . 4 9  7 7 . 4 9  9 4 , 4 6  
3 ] 5 .  ~ 2 . 2 2  8 1 . 1 3  b 0 . 3 2  78 .81  7 6 . 8 5  7 5 . 6 9  7 5 . 2 7  9 4 . 3 5  
4(J9. 8J .Oo  bO.o3 8 0 . 0 3  7 8 . 2 3  7 8 . 0 2  l b . ~ 4  7 4 . 8 4  9 4 . 0 7  
b00 .  7 8 . 7 o  7 7 . 3 3  7 6 . 1 8  7 6 . 2 4  7bo68 7 ~ , 9 b  7¢°86  9 1 . 5 1  
~ 0 .  ! ~ . ~ 0  7 : . 7 5  7b .  Od 7 b . b b  7 ~ . 7 4  7 5 . 1 7  7 0 . 5 3  9 1 . 3 2  
oOU. i d . 9 9  7 o . 9 7  76 .U4  7 7 . 0 3  7 4 . 8 9  7 ~ . 2 5  76 .61  9 1 . 6 8  

LOuO. 7 9 . ~ 2  7 7 . o l  7 6 . ~ 2  7 8 . 2 9  7 4 . 9 1  7 5 . 9 3  7 5 . 8 0  9 2 . 4 ~  
1250 .  19 .10  7 7 . 5 0  7 7 . 4 ~  7 7 . 8 3  7 ~ . 1 0  7 5 . 7 z  7 5 . 1 5  9 2 . 1 5  
1o0~ .  7 9 , 1 b  7 b . 7 8  7 b . 0 2  77 .31  75 .01  7 b . 7 1  7 ~ . h 7  9 2 . 5 0  
~000. 79.90 u0.O0 79.44 77.bo 75.86 I~.69 75.21 93.35 
2%00. b3.Z~ u2.3U 83.47 80.01 71.34 75.U7 75.54 95.72 
SlbO.  8 4 . 3 2  8 3 . 3 ~  8 3 . 6 2  8 0 . 4 4  7 8 . 3 2  7 b . 6 1  7 5 . 2 4  9 6 . 4 3  
qUOu, ~4.49 o3.14 8 3 . 0 b  ~0.55 78.46 7b.bg 7 4 . 6 2  96.29 
5000 ,  8 4 . 8 b  8 ~ . 2 2  8 2 . 4 7  ~ 1 . 2 9  7 7 . 9 7  7b .  O7 7 5 . 0 2  9 b . 3 b  
oJV(=, u t . ~ o  ~ 3 . ~  8 2 . 8 8  8 1 . 2 8  7 7 . 9 9  7o .  Xb 7 5 . 1 0  9 6 . 5 o  
on0u. 83.00 d2.Jb 81.59 80.05 7o.u0 75.7~ 74.73 95.27 

IoO00. 79.~7 79.~0 78.5~ 77.37 75.48 7~.52 74.30 92.71 
12500, 77.13 77.~9 76.85 75.21 74.80 74.o7 75.08 91.41 
1oO()O. ;5.27 77.4~ 76.37 75.00 75.46 7~.93 77.33 91.58 
2uOOU. 73.73 77.n6 76.46 76.12 76.05 Ib.bl 78.11 91.87 
2~000. 7z.77 78.32 75.~7 75.15 75.24 7o.34 78.00 91.6~ 
31500. 71.30 75.90 76.19 74.31 74,37 75.59 77.'95 91.56 
40000. Og.~b 76.51 75.64 73.40 73.24 7~.2~ 76.18 90.07 

IOTA& POWER. DB = 1 0 7 . 6 2  

), 
m 
O 
o 

-n 

6= 
O 



,~uz, Z,5~:. DIA - o.o" 

E5u~ IE,;,,P;/~ATUKz':,TUTAL = 
;'i]-Cr(OPrlf}14E RAU1U,..% = o FT. 

5 3 0 . 0  DEG H 

M/CHUPnUh5 ANGb~,USG 

~OZZLE-b[FFUSO~ SPACING ~ATLO = 0.50 
MACii dO. = 0.70 

m 
0 
0 
% 
30 
40 
0 

o l  

3u. ~5. o0. 75.  90.  105.  120.  

m 

0% 
o 

FH~.QUENCY, HZ ,SUUN|) ~'OwER IP, t'£NSIT¥ bEV~:L,DB TOTA5 PO~ER,D~ 
( 1 / 3  UCTAVE bAND) 

200. 75 .6~  76 .54  75 .84  76 .14  70.71 77 .77  77 .44  91.91 
250. 77 .09  76 .00  76 .92  76 .3~  77 .16  77 .45  70 .93  91 .98  
315. 19.03 7~.U7 78.5U 78 .97  79.44 79.07  79 .28  94.41 
400. ~1 .~5  81.57 ~O. jO ~0 .42  dO.21 uU.o7 81 .26  96 .05  
500. u l , U 9  ou.  U2 e l . O o  bO.9B 79 .89  o2.~1 82 .72  9 b . ~ |  
h~b. 81.~4 79.b4 80.7~ bl.Ob 79.90 bU.99 82.28 v~.9u 
b00. b l . 3 4  7 ~ . 5 4  79.97  80.~7 ~u.98 79.91 0 2 . 5 4  95 .50  

lbO0.  8o .~4  7u .79  79.b~ 79 .07  80 .35  oO.oO d~.73 95 .14  
~ 0 .  19.55 78 .5b  78.5U 70 .54  77 .94  uu .~8 81 .34  9~.37 
I~00. 79.36 79.54 78.24 77.b9 77.94 79.26 b0.90 94.09 
2,*UU. dO.12 79.94 7~ .3o  77.36 77.95 77.~6 79.75 93 .b3  
2560. 79.92 79.71 70.30 77.02 77.51 71.2J 79.00 93.41 
J150. 7~.79 7~.80 7d.bO 77.57 77.57 77.I~ 78.74 9~.75 
~uU0. 19.7X 8U.4~ 79.05 77.bi 77.5~ 17.oO 78.50 9~.93 
5030. 7~.uu 7~.U~ 77.97 76.39 7b.63 77.z2 70.43 92.51 
0300. 74.30 7h.O~ 75.22 74.71 75.55 70.04 77.23 90.97 
~00O. 72.01 74.5~ 73.43 73.99 75.43 7o.5d 76.53 90.20 

~O~JO0. 71.6~ /4.25 72.~8 73.d4 70.24 /o.20 76.35 b~.93 
12~00. 71.~7 70.0~ 74.00 74.4~ 75.69 7o.9~ 77.24 90.63 
l~uu0. 72.00 76.27 74.76 74.95 76.13 17.20 77.di 91.24 
~0u0u. 7].~9 7o.10 7~.19 74.42 7~.25 7o. U2 71.37 9u.7~ 
250U0. 7U.27 75.55 73.29 73.25 74.17 Ib.I~ /7.25 90.0~ 
~Ib00. o8.17 73.9~ 71.7o 71.19 72.40 74.40 75.60 u8.35 
~0000. -65.93 72.10 09.39 60.02 69.87 71.41 73.13 85.87 

TLJTAL PUW~H, D~ : 1 0 7 . 0 5  



~U~L,E DIA = 5 . o "  
bi~h'l l~lJ~ DIA = 8 . 0 "  
f buW T~PERATOR~,TOTAb = 
MICkUPhO,~ RADIO~ = 6 ~T. 

530.0 ~EG R 

NICROPHuN~ ANGLE,DEG 

NUZ~LE~OLFFUSOk ~PACIkG RATIO = 0.50 
~ACn NU. = 0.90 

~0.  eS.  5 0 .  7 6 .  9 0 .  I u b .  1 2 0 .  

["l-lEO U r.i~ C ~f, !i7. 3OUN|~ PU~EK INIEhSIT¥ LEVEL,DB TubAL POh~R,D~ 
(I/30CTAV£ bANO) 

200. 77°04 77.70 77°28 76.72 76.62 77.16 76.53 92.30 
~b,). 7 8 . ] 4  77.~U 76 .96  75 .66  15 .4~  7b .bb  76 .57  91 .67  
S I~ ,  80 .qb  7 o . l Z  76.52 7v .3~  7~ .72  / / . 8 8  7b.71 9 3 . J 0  
4UO. h i . b 1  77.9O 7d.  UV 76,01  80 .27  7d .68  77 .52  93 .60  
:=UO, 63.U2 7 6 . 7 6  7 o . ~ 0  76.Z9  U3,b~ dU.4~ 78 .53  ~ . 7 4  
o30,  e# ,o3  7 7 . ~ /  bO.2Z 79 .10  U~.47 e l . z 5  80 .0=  v o . 1 2  
bOO. k7 .00  77 .76  79,~1 77 .98  85 .52  81 .99  81 .0o  96 .85  

IUO0. b9 .62  77 .1~ 77 .ob  76 .60  86 .37  82 .86  82 .38  97 .73  
1250. 91.99 77.96 7o.37 77.69 uo.78 8~.o0 83.33 9~.~7 
Io~0. ~.Io d9.27 79.59 78.2~ 66.75 8~.~l ~3.76 100.26 
zOuO. ~0.2~ ul.zd 80.II 7d.62 86.52 8b.u~ 84.1~ I01.~2 
2500.  9~.21 ~Z.~J h l . O ~  79.n7 8o.11 ~b.51 8~ .00  100.73 
t~bO. 92 .05  b~..~6 ~2 .56  b1 .~4  ~b.37 ~.36 ~ . 1 2  lOU.b5 
~0~(). 9 1 . ~  65 .7~ 8 ~ . 9 ;  8 1 . ~  84 .70  u ~ . l ~  83 .9d  100.4~ 
~OuO. ~d . vb  ~5.~o b,~.11 d2 .46  83 .07  ~ . O 2  82 .09  99 .5~  
~30u. ~,~°~I ~2.v~ dl.02 80.51 80.J6 ~O.XU 7~.89 96.62 
~O~O. ~o.d2 7~.69 77.7~ 77.22 77.91 7/.18 77.53 93.24 

l , ~ O u u ,  i u . 2 ~  77 .12  7 o . ~  76 ,98  77.42 7o°~O 75 .99  91 .11  
Izb00. 76.3U 77.o~ 77.19 77.89 76.2~ 7o.~d 76.b2 92.04 
loOU0. 75.75 7~.~7 7u .1o  76.o7 78.67 71 .75  7d.07 93.66 
ZuO00. 75.~ 79.bo 7b.bo 78.18 78.59 7/.hi 7~.4~ 93.70 
23000o 7~.bo 79.1U 78.00 77.38 77.79 77.13 77°80 93.00 
31~00. 12.97 76.5~ 76.62 76.00 76.42 76.~7 70.77 91.9~ 
40000. 70.9U 76.~ 75.55 73.72 73.~9  73.59 74.79 89.77 

TUTAb POWER, O~ = 1 1 0 . b 2  

I l l  

¢3 
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0 
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o t  



|=OZ~bE DIA = 5.6" 
DzI'[dSOR D.[A = U.O" 
FL(,v~ TL;4P"RATUK6,Td'I'A]a : 
r~ICF, OPIIO?~E RAUlU,5 = b ~"T. 

530,0 DHG R 

MICROPHONE ANGbE,DEG 

N(~ZZbE-DIFFUSOR SPACING RATIO = 0.b0 
MACH NU, = 1.10 

111 

0 
C3 

"n 

do 
0 

o i  

3u,  ~5, bO. 7b. 90. I05. 120. 

FREOUF.NC ~', ItZ S(JUhU POWER i h T E t ~ Z T ¥  LEVEL,I.)B TOTAL POWER,O~ 
(I/3 uCTAVE BAND) 

O', 
hJ 

200. d2,oz ,1.2u 80.I~ 79.63 80.13 79.51 78.84 95.52 
230. ~2.13 81.38 79.24 76.40 77.07 76.20 76.08 94.32 
315. bz.85 d2.3u hU.36 60.06 77.19 7o.31 75.80 95,24 
4U0. 82.23 61.2o e0.21 79.64 78.57 11.12 7o.16 94.e7 
50u. 7~.~3 78.53 76.7~ 77.69. 76.21 7o.o0 75.62 92.8o 
u30. 79.10 77.4~ 76.50 77.39 70.33 76.3,1 76.36 92.49 
8OU. 79.1o 78.bZ 79.I~ 77.1b 76.51 70.58 76.02 92.8d 

~000. 8z. IO ~1.41 80.7o 78;26 76.95 71.o5 76.25 94.6o 
125u, 82.20 61.O8 80.42 7~.21 76.5o 70.4~ 76.09 94.32 
l , u n .  ~2.96 bl .b~ 80.~3 76.99 17.12 70.79 7o.70 9%.82 
z000. ~Z.o7 o3,~o E1.7/ 80.bU 78.63 71.3~ 77.25 96.17 
k500. 8~.do ~b.b7 b~.O~ 81.95 79.70 7u.29 77.42 98.07 
3150. 87.1u ~7.3~ o5.79 83.30 61.16 ~u.bU 79.36 ~9.72 
~000. d8.~ ~d.~l 87.0~ ~4.71 82.74 dZ.Ud 81.n9 101.02 
5UJU. d 9 . ~ 2  89.20 87.0~ ~5.05 83.68 d 3 . 2 1  83.19 101.67 
¢)306. b ' l . ~ b  b7.21 ~5,7J ~ ? . ~ 9  dl.70 ~l.bu 81.12 99.84 
~(JUU. ~3.94 d~.01 ~.IU 81.09 80.42 19.Hd 7~.37 97.19 

i u b u u .  ~ u . ~ l  ~ 1 . 4 ~  ~ u . ~  d 0 . 2 2  7 9 . 7 8  I o . ~ o  7"1.52 9 5 . 4 0  
Iz590. 79.03 61.18 bi .21 80.94 80.3~ 79.16 7d.25 95.60 
1o000 .  7u .~o  8 Z . 2 ~  8 2 . d 3  e l . 8 5  ~ [ . 0 3  i ~ . b ~  7 ~ . 9 4  9 o . 5 1  
2u0O0. 7 ~ . ~ J  8 Z . ~ 0  b Z . 5 0  8 1 . b 0  80.89 7 9 . b 4  80.24 9 b . b 4  
ZbuuO. l o , Z o  6 2 , ~ 1  8 2 . 2 9  8 1 . 1 2  8 0 . 1 6  7 8 . 9 ~  19 .70  9 o . 3 1  
~ l b u O .  1 7 . ~  6 2 . 7 1  8 1 . 8 2  80 .~0  7 8 . 7 7  7 ~ . 1 ~  7 8 . o o  9 b . 7 3  
40000. "1~,95 82.05 79.89 7~.4~ 77.05 7o.~U 76.28 9q.30 

TUTAL PO~ER, DB = 110.65 



~,OZZLE UIA = 5.6" 
DAI"I-UbuN L)LA = c.U" 
flu;; 'JL,d~'ER~TuKK,TDTAb : 
~l~ClkuPrl(Ji~r.: F(ADIU6 = 6 [,,1.. 

5 3 0 . 0  DhG 

NOZZbE-DIFFU~OR SPACING RATIO : 0 . 7 5  
MACH NU. : 0 . 7 0  

MIC~UPHONE ANGLE,DHG 

30.  eb .  60. 75. 90.  10~ .  120 .  

Ir'Rr.ubr.hC ~, HZ ~OUHD POWER INTSNSIT¥ bEVEG,DB TUTAb POhER,Dd 
C113 OCTAVE BANU) 

200.  7 0 . 7 5  75 .91  7 5 . 4 6  75 .91  7 7 . 1 0  7 5 . 6 5  7 o . 1 0  9 1 . 4 3  
2~0.  7 7 . J 9  7~ .oU 7b .oU 7 6 . 8 4  7 7 . 0 9  7 1 . 1 1  7 7 . 1 9  9 1 . 8 n  
315 .  d l . Z 7  7 9 . 3 2  7 b . b b  7 9 . b 9  8 0 . 3 3  7 ~ . 7 3  8 0 . 1 3  9 4 . 9 0  
400 .  b ~ . 0 4  U l . 9 5  80 .9V  8 0 . 5 7  8 0 . e 4  dO.gb  8 1 . 4 1  9 6 . 3 9  
~00.  u [ . 2 7  b 1 . 7 1  82 .6~  8 1 . 5 1  bO.9b 6 J . 1 9  8 3 . 0 7  9 7 . 3 3  
6JO. 6 3 . 0 6  ~ u . b b  ~ 1 . 7 9  81.94"  b l . o b  ~z .  Ub 8 4 . 1 1  9 7 . 1 3  
600 .  8 2 . 5 7  b 2 . u l  8 1 . ] 0  H1.54  8 1 . 7 2  8O.60 H3 .35  9 6 . u 2  

~000. ~3.44 d3.11 82.20 Ul;40 81.6~ ~ l . J I  e 2 . 9 9  9 7 . 3 5  
1250 .  ~6 .62  8 6 . 1 2  8 4 . 5 4  8 3 . 3 6  8 1 . 9 6  u 2 . 1 5  8 3 . 2 5  9 9 . 3 8  
169u .  b u . 9 2  d b . 6 2  8 5 . 1 3  Ub.e9  8 # . 7 ~  U~.43  8 4 . 0 3  I U I . 4 5  
2000 .  9 1 . 0 2  9 ~ . 2 0  89.U1 8 8 . 2 3  8 . . 4 1  8 5 . 2 9  8 5 . 9 5  1 0 4 . 3 3  
2~00.  9 2 . 1 o  9J .bO 9 0 . 3 0  8 8 . 7 9  u 1 . 3 6  5 6 . 9 0  Ub.53  1 0 5 . 4 8  
~IbO. 9~ .3~  92.31 Xu.73 87.43 86.~0 86.59 86.48 I04.40 
~OuO. ~b.bO 8 7 . 5 7  5 5 . 2 4  u 4 . 2 9  8S ,28  u 3 . b o  ~ 4 . 0 2  1 0 0 . 4 8  
50uU. 5 0 . ~ 9  8 2 . 1 ~  80 .bS  7 9 . ~ 4  7 9 . 7 9  UO.UO 8 1 . 0 4  9 5 . 9 6  
o30~.  7 6 . 5 0  7U.97 7 6 . 9 8  7 5 . 9 4  7 7 . 9 4  7 ~ . 1 ~  7 9 . 0 9  9 3 . 4 0  
dO00. 7 5 . 3 5  7 7 . 9 8  7 o . 3 5  7 5 , 8 0  7 1 . b l  7U.78  7 8 . 8 4  92 ,9U 

luObU.  7 ~ . 5 9  7 7 . b o  7 5 . 9 9  7 7 . 1 0  7 7 . 8 7  7 o . 2 b  7 8 . 4 1  9 2 . 6 5  
I=b00. 7~.39 77.90 7b.58 77.34 77.87 7b.42 78.55 92.~8 
16cJO0. 74 .u1  75.74 75 .91  77.26 77.93 7o .~9  7 8 . 0 #  93 .11  
2uuuO. 72.~U 7u.13 76.16 76.48 76.78 77.ub 75.07 92.34 
/ b 0 0 0 .  7 1 . 5 ~  7 5 . ~ 8  7 5 . 1 o  7 4 . 8 1  75 .51  7 6 . 7 2  7 7 . 0 7  9 1 . 1 2  
31500 ,  6 9 . 5 b  7 4 , 7 4  73 .01  7 3 . 0 7  7 3 . 5 3  7 4 . 5 0  7 4 . 9 8  8 9 . u b  
4 5 0 0 0 .  6 o . o 1  7 2 . 1 0  7 0 . 7 9  7 0 . 7 0  7 0 . 9 3  7 1 . 9 6  7 2 . 2 6  Ub.b4  

TUTAb POP,Re DB = 1 1 2 . 3 9  

) ,  
m 
0 

% 
"11 
/ .  
0 
1, 
o l  



~|LJZZLat: D.LA : 5.6" 

FLuW Tt.,.iPERATUkE,'J.U'I'~,b = 
~;ICr¢'.~PHO'~L; RAD,I.U.~ : 0 E"J.'. 

5 3 0 . 0  DEG H 

RICRUPHUtJE ANGbE,DEG 

NOZZbE-OIEFUSOR SPACZNG RATIO = 0.75 
MACH NO. = 0.90 

). 
m 

c~ 

40 
O u 

3 0 .  4 5 .  6 0 .  7 5 .  9 0 .  105 .  1 2 0 .  

FHE(~UI:,:~C ¥,  H2, ~bUNU PO~E~ ]P+TEI~SITY L~E,L,DB TOTAb PO~ER,D= 
( 1 / 3  uCTAV~ BAND) 

O~ 
4:., 

200. 79.0~ 7b.O~ 70.05 76.22 76.24 7~.81 75.48 91.46 
2%0. 78.24 70.31 74.80 74.o5 75.64 75.10 73.96 90.7] 
Jib. 79.04 7v.4~ 77.30 76.64 77.70 Ib.b3 74.80 92.78 
~v0. bi.o3 uI.31 77.52 76.85 76.b0 I~.98 75.38 93.73 
~,,}. 83.04 02.47 70.Oo 77.3~ 7o.70 7u.lb 76.59 94°o8 
o39. 04.32 o3.7U 7~.95 7d.23 77.4~ lu.b.& 78.07 9~.94 
o00. ~5.85 ~b. Ob bI.37 7~.3~ 78.35 7~.~3 79.10 97.12 

~000. ~7.26 o0.60 82.91 81~06 79.~6 70.23 78.20 98.40 
1250. 88.~2 b~.S3 85.15 8~.05 ~0.70 79.09 78.33 1o0.11 
)oo0. 90.o~ 90.77 bT.wu 85.30 ~2.69 ~u.o~ 80.4~ I0z.~1 
20(,0. ~2.b0 ~3.78 90.85 87.55 8~.09 8~.bO 84.71 105.22 
z56~0. 95.I~ 9~.90 94.0q 91.08 89.0~ ud.03 87.64 I07.95 
3150. 95.96 96.7% 95;39 9Z.~9 90.98 90.IO 90.00 109.20 
4000. 94.~I 9b.0b 93.69 91,99 90.24 ~v. So 89.09 I U 7 . o ~  
~000.  9 0 , ~ 2  ~ u . ~ b  8 9 . 1 9  07 .~1  8 7 . 0 7  ~ 7 . 2 5  8 7 . 1 5  1 0 3 . 9 8  
0300 .  0 5 . 5 3  Gb.~o b~ .37  u2 .~1  H3.~1 o3 .11  8 2 . 9 0  9 9 . 3 2  
~u00. 8Z.uU ~3.65 E3.Ub ill.b2 81.o7 ~1.11 80.48 ~7.44 

I(,u00. 81.72 8~.7Z bZ.~4 81.70 81.~6 uU.20 79.o0 90.90 
12000. dI.~I 8~.25 83.60 82.29 82.12 ~u.93 79.~0 97.47 
10000. ~loZ9 84.10 84.31 82.~2 82.41 o1.~b 80.08 98.15 
zOOuO. ~0.21 U~.)9 83.94 82.14 ~1.81 ~I.01 80.57 97.60 
25U00. 7U.U~ 03.0~ 81.99 80.JI 79.95 79.2) 79.24 96.I~ 
31500. 7~,I~ 81.UU 79.71 7~.36 77.9o lT.u~ 77.09 94.30 
~0000. 72.71 78.89 77.~8 75.39 75.1~ 7~.27 7~.85 91.49 

TUT~b POKER, DB = 1 1 5 . 0 1  



NuZZu~ blA = 5.6" 
U l r F U ~ U R  DIA = b.O" 
FUel, YEMPKRATUR~,TOTAb = 
~t~CROPaO~g RADIU~ = o ~'T. 

5 3 0 . 0  D£G R 

NOZZLE-D1FFOSOR SPACING RATIO = 0 . 7 5  
MACh NU. = 1 . 1 0  

MICROPHONE ANGGE,DEG 

3 0 .  45. 60. 75. 90. I05. 1 2 0 .  

Frcr..U U i:'m,~C Y, HZ ~OU~D PURER IN'I 'Ef~blTY bEV~G,DH TOTAb PuWER,O~ 
(I/3 UCTAV~ b A ~ )  

2 0 0 .  ~ 1 . 5 0  8 2 . ~ 9  7 9 . 5 3  7 8 . 9 6  8 1 . 2 2  ~ l . b 7  7 9 . 4 7  9 b . 1 7  
253. ol.26 oi.77 7~.19 7b.~2 Ia.53 /U.Od 7o.94 94.42 
315. 8~.~5 81.78 79.1~ 78.o7 76.75 78.02 75.31 94.95 
400. d2,00 di.99 bU.bO 60.09 79.2j 78.U~ 15.90 9~.4J 
500. o0.12 79.71 79.96 79.53 78.82 77.25 76.3o 94.2J 
630. 82.~0 oO.Ju 80°94 80.50 79.18 7d. Z7 77.27 9~.14 
800. 03.38 d2.09 bi.30 80.77 U0.48 7~.40 77.04 95.99 

I000. 84.~2 85.5~ ~3.72 62.25 82.1o 79.92 7~.20 9u.30 
1250. bo.&5 ~7.00 ~5.37 63.85 82.83 ~0.b2 79.17 ~9.65 
16o0. b9.~b ~#.oO 57.79 ~5.71 84.33 ~I.57 80.70 102.00 
~OOU. ~1.93 92.7~ 99.60 85,97 ~b.q6 d~. l~ ~4.b2 I0~.92 
2500. 9~.03 9~.85 93.91 9 2 . 2 3  89.66 81.h~ 87.~4 I U d . 0 6  
JlSO. 97.10 97.52 95.5~ 93.95 91.86 ~U.o3 90.51 109.93 
4000. 97.90 97.41 9h.07 9~.35 92.59 91.Ud 91.23 110.21 
50u0. 9,.60 95.H3 94,6b 92.65 91.80 ~U.19 90.29 10a.~0 
0300. ~.59 ~2.~2 90.~5 8d.99 87.4U 87.21 @7.32 105.20 
o 0 0 0 .  9 0 . 0 0  u ~ . 2 b  ~ . 2 0  8 6 . 4 0  8 5 . 3 3  ~ . 3 6  d 4 . 2 9  1 0 2 . 2 8  

I0000. 67.30 67.5~ ~6.30 ~ 6 . 0 ~  ~4.57 o~.5d 82.40 100.93 
1ZbUO. 8 o . ~ 9  ~ / . o 2  8 5 . 7 4  b b . 3 0  8 ~ . 7 7  ~ 2 . ~ b  8 2 . 3 5  1 0 1 . 0 8  
luOOO. H o . ~ 2  08.7V b7.89 56.19 84.74 ~ z . ~  ~3.07 lul.bu 
20006. d5.76 ~V.Ob ~7.95 85.57 b ~ . 0 2  ~2.01 d2.4o 101.45 
zSO00. 84.59 80.2~ 07,U5 84.44 8].03 dl.0U 81.27 100.50 
~1500. ~2.9~ Hb.oo bb.90 83.51 81.17 79.~6 79.o3 99.19 
~ 0 0 0 0 .  ~ 0 . 4 1  8 ~ . 2 2  8 4 . 5 6  8 1 . 8 7  7 8 . 9 8  7 7 . 1 3  7 7 . 4 3  9 7 . 4 7  

TO~A5 POW£~, Db = 117.47 

m 
o 
o 

-n 
A, 
o 

oi 



~,U/,Z|,E UIA = 5.o" 

FLUt~ ~[E.~P£RATUHP,,",OfAb = 
P, IC~(uPHtJi;E #,ADIU;5 - o E"L. 

530.0 DEG 

H1CROPnO;~E ANGLE,DEG 

I~OZZL=-UlEFUSOR SPACING RATIO = 1 .00  
MACt~ NO. = 0.70 

3U. 4b. 60. 75. 90. 10b. 120. 

FRE,uiJL,~C ¥, H~, bOUh[, ~O~SR INTE~IT¥ LEVEL,DB TOTAL PU~Ek,DB 
(113 OC£ACK 5A~U) 

0% 

200. 71.27 77.bu 75.9b 77.09 75.b7 77.14 76.bi 92.12 
z~O. 7/.uu 77.95 7b.49 7b.14 76.99 ~7.bO 77.56 9~.81 
315. ~1 .9~  ~2.7S 79 .74  80.E2 81.61 b1 .02  80 .13  95 .57  
400. h3 . z~  o3 .31  83 .0~  82 .1b  82.~3 8~ .7e  o l . 8 1  9o.01 
btJO. o~.1~ o3.1~ 64 .2b  6 ~ . 9 1  o3.,18 b4 .z7  ~4.32  98 .56  
oJO. ~6.c3 ~.6~ -~.bZ 84.s4 83.40 83.30 u5.43 99.5b 
uou. 8~.~4 oT.Zo ~b.j7 oh.01 8~.27 b2,Vo 8b. J9 I01.07 

lu%0.  ~ 2 . ~  91.~2 9U.1~ ~u;X3 88 .86  e~.08  88.31 104.48 
1250. 9o .u5  94.07 ~3.1e  ~1.71 89 .b~ b o . l O  bS.Tb 107.34 
le, O0. 9s.u, 9b.o~ 9b.71 9~.27 92.99 91.00 91.27 110.u3 
z,JOu. 99.61 99.1u 9~.2u 95.b~ 94.31 92.bo 93.07 111.76 
ZDOU. 9n.I~ ~7.z7 9b.)~ 9,&.27 9Z.13 91.01 91.e~ 109.9~ 
31bO. 9U.~5 9Z.7u 91.~U 8~.49 H~.lO 87.2~ ~d.29 I05.~0 
~OOO. b5.~2 ~ o . o i  ~o.()~ b4.~O 83.69 ~3.41 84.88 IU0 .22  
bOO0. o l . o u  ~ . 7 ~  b2 .~2 81 .6~  ~1.57 o l . b 7  ~2°00 97 .24  
r,30.). 79.~0 ol°ou b0.~5 80.48 ~U.b} ~0.~5 8i.23 ~o.08 

IOOUO. 7e.7q Ul.5o 50.I~ bi.04 bi.01 80.77 80.20 9O.07 
12~00. 7o.~1 o l . Z ~  81o05 81 .20  50 .80  u d . l q  ~ O . l n  98.07 
lnOUO. 77.3R oO.~O bu.uO bu.b5 h0.84 UO.Z~ 80.31 90.73 
2uuOO. ~5.1~ 79.~5 79,b0 79.37 79.30 )~.bo 79.00 9~.30 
z~O00. 72.~i 77.51 77.51 77,31 77.0b 7b.99 7b.86 92.29 
31500. 09.sl 7~.29 7~.72 7%.94 74.11 73.9b 74.46 89.o9 
~0000. bb.~o 71.4~ 71.49 71.42 70.91 70o8~ 70.54 86o2~ 

TOTAL POWER, DB = 1 1 7 . 5 7  



,vtJZbE DIA = 5 . 0 "  ¢._ 
u l r ru.~UH t)J[/~ = B.U" 
~LL),~ TL.,IP~i~A]'URI-,IUTAb = ~30 .0  
Fllt.HfJ}'dU,~- ~. RP, UIU5 = 6 ["'1'. 

R 

N O Z ~ L ~ - D I F S U ~ O R  
HACd ~U.  = 0 . 9 0  

8PACING RATIO = 1 .00  

RICROPhOt~E ANGLE,DEG 

3 u .  4 5 .  6 0 .  7 5 .  9 0 .  1U5 .  1 2 0 .  

~"1~0 U,: I'JC ¥, i~Z ,SUUr~U PU~t;EH l~ ' rE~S lT ' f  bEVEL,D8 TOTAL POAEH,D5 
( 1 / 3  OCTAVE BANu) 

- , , . j  

200. 
250. 
315.  
4~U.  
50U.  
63(~. 
dO0. 

l t )O0. 
1260. 
l b 0 0 o  
2t~O(). 
2500. 
3150.  
~L;uO. 
5OUO. 
6~00. 
~UUU. 

I u 0 0 0 .  
lZbUO. 
lovO0. 
Z30UO. 
25000.  
31500.  
40000.  

o l . 2 1  7d .34  77 .0~ 76 .35  75 .60  75 .54  75 .31  92 .40  
7 9 . 4 .  7 i . ~ Z  76 .52  75 .33  75 .d9  73 .02  74 .88  9 1 . 4 5  
79.~I 79.71 79.96 77.04 77.02 70.~ 70.I0 93.40 
d2.00 81.70 d2.0U 7v.76 78.16 78.2J 70.15 9~.4~ 
54.o0 ~3.7~ 54.42 ~0.55 79.4d i~.~l 18.86 ~7.25 
~7.UO u o . ~  57.09 52.~0 82.77 81.~d 80.27 99.03 
h#.b0 58.55 90.02 d6.10 ~3.18 B~.53 81.56 102.17 
92.00 91.43 %2.51 ~8.82 86.38 b~.OJ ~3.73 104.64 
~5.~2 ~3.01 94.93 90.79 ~9.42 5 6 . 0 2  87.82 107.60 
~o.~5 ~u.~o ~b.71 94.34 93 .60  90 .b0  91.14 II0.07 
0~.70 1 u I . 5 ~  99 .83  96 .75  90 .20  ~%.53 94 .66  113 .85  
02 .06  102.~7 100.86  96 .08  96 .19  93 .47  9~.X7 114.79  
9~.03  I u U . 1 4  9~.17  9 o . l l  94 .78  9~ .13  93 .98  112 .94  
~o.4~ ~o.l} 95 .04  92.61 91 .21  90 .~7  91 .06  109.01 
91 .53  ~1 .48  90 .35  88 .93  ~7 .90  07 .o6  87 .90  104.82  
. d . 0 2  85 .19  ~1.57 80.2o 85 .92  03.~8 84.92  102.0U 
07.~7 oi.~ 87.45 86.2o 85.40 ~.67 04.04 101.65 
bb.~l bu.~2  d8 .03  ~6.~2 85.58 U~.~I 83.73 101.77 
06.~ 8~.60 8~.oI 85.70 85.83 u~.39 83.56 102.08 
8o.Ub b~.7o ~.75 ~6.95 ~5.94 ~.13 d3.76 102.15 
54.33  ~7 .~4  57 .74  83 .~b  84 .85  ~ . 3 5  82 .95  101 .02  
u i . 7 1  ~5 .8u  ~3 .oo  83 .03  63 .00  ~1 .2~  81 .18  99 .10  
75.u7 83.1~ 83.38 Ul.ol 80.8~ 70.75 7~.58 90.65 
74.il 80.~3 HO.7~ 7~.62 77.58 76.01 75.61 93.79 

TOTAb POweR, Db 1 2 0 . 8 1  

m 
o 
C) 

O 



14uZZuE UIA = 5.0" 
UlffUoUa UIA = 8.0" 
F~tJW TE:4PcHATUKb,TUTAb = 
M/CKO~dOH5 RAolUb = b fT. 

5 3 0 . 0  DEG 

MICRUPHUN£ ANGLE,DEG 

NUZZU~-DIFFUSOR 
AACH NO. = 1 . 1 0  

SPACING R A T I U =  1 . 0 0  

) ,  
m 
0 
0 

~0 
4o 
0 
L, 
f.,-i 

30.  45 .  ~0 .  7b .  90 .  105 .  120 .  

FHE~Ur,,;C ¥, ~tZ bODNI) POWE.R It, Tb.P~SIT¥ biVhb,DB TOTAL PO~ER,D~ 
(1 /3  UC'iAV~ SA~,O) 

o"% 
OO 

200 .  b l . ~ 2  d l . ] ~  
25U. b 2 . b l  ~O.bb 

buO. u ~ . u l  ~ 2 . Z u  
o 3 u .  Ub.9~ U ~ . I ~  
H%0. ~o.18 8 0 . 8 ~  

1o00. 9i.~ ~0.~£ 
1 2 b 0 .  94.03 9 4 . 1 b  
1o00 .  9&.~o v i . b 9  
2000 .  Iui.97 101 .b7  
2500. IOz.ol i03.77 
31~0.  I02.~9 1 0 3 . 3 7  
~OOO. Ib l .ub  lOu.~3 
bOO0. 97.95 9 0 . 8 ~  
o300 .  9 i .  Ob 9 3 . 1 3  
o:)09. 9 2 . 8 2  ~ 2 . 0 9  

10uU0. 91.07 92.ZU 
12500. 91.45 92.70 
I.00(,. ~ J . 2 0  9~.57 
ZOO00. 90.d0 9 ~ . 1 o  
x~uO0.  ~ 7 . 9 ~  91.I~ 
31bOy.  u5 .71  90.6~ 
40000. ~ 3 . 0 b  88.04 

u 0 . 9 7  7 ~ . ; 7  bO.B5 7~ .81  7 9 . 7 4  9 5 . 5 5  
7 9 . 2 3  7 9 . 0 5  7 9 . 0 1  7 7 . ~ 4  7 7 . 2 2  9 4 . 5 5  
81.48 80.28 79.84 77.96 76.60 98.67 
8J.22 oI.31 0u.79 78.74 7u.14 ~b.~9 
o3.00 bi.78 79.98 79.01 7 8 . 9 8  9 o . 8 4  
u~ .uO U3.bB 81 .1U ~ u . 0 4  7 ~ . 6 3  9 ~ . 2 2  
8b .  Sb b b . ~ 0  d 3 . 0 7  ~ 1 . 0 1  8 0 . 3 5  lUO.3~  
9 u . b 6  b 6 . 3 2  8 b , b 2  U3.~3 ~2 .21  103 .51  
92.93 90.56 88.8~ uo.al s4.90 |08.72 
~5.~9 93.t2 92.84 bu.7~ ab.98 II0.08 
99.7~ 96.02 94.76 9z. Bl 94.02 I13.83 

1 0 1 . 3 b  9b .61  9 6 . o l  9b .O~ 9 5 . 8 2  1 1 b . o 0  
1 0 b . 7 4  9 ~ . 1 4  9 6 . 4 2  ~ . ~ S  ~ b . 7 !  1 1 b . 1 9  

9 ~ . 7 5  9 o . 1 3  9 4 . 3 8  9 J . 3 o  9 3 . b 8  1 1 3 . 0 6  
95.1o 92.85 91.48 9U.u~ 90.78 I09.81 
9 1 . 5 2  8 9 . ~ 9  ~ 9 . 0 b  ~ d , 3 ~  u 8 . 3 u  l o b . 1 7  
9 1 , 1 1  8~ .53  8U.60  ~ 7 . 3 2  ~ l . b 7  l u b . 3 6  
9 1 . 3 J  b 9 . b l  B8 .bo  ~ o . 9 5  = 7 . 3 3  105 .37  
92.25 90.21 88.86 Uo.78 87.28 I08.75 
v 2 . o b  9 0 . 4 9  8 b . b b  b o . ~ b  8 7 . 1 7  1 0 6 . 1 7  
92.28 9O.0U 88.41 ~5.92 86.30 /U).bb 
9 1 . b 5  ~ 8 , 8 2  8 7 . 2 7  8 ~ . b i  8 4 . 8 5  1 0 ~ . b l  
9U .35  8 7 , 4 5  8 5 . 6 2  oJ .U~  U3.21 1 0 3 . 1 0  
8 8 . 4 8  8b ,01  83 .71  b l . 4 7  8 1 . 3 8  1 0 1 . 3 5  

TOrAh POweR, D~ = 1 2 2 . 3 6  



;~UZZb£ DiA = .5.6" 

~btJw TS,4P~tCAi'U~t:,TOTA5 = 
141CNt.IPtlUr~E, HADIU,~ = o FI ' .  

b30 .b  DEG H 

NOZZbE-DIFtUSUR SPACING RATIO = 1.50 
MACh NO. = 0.70 

MZC~OPhUh~ A~GLS,OEG 

JO. qS. bU. 75. 90. 105. 120. 

Y~EUU6hC~,n~ $UUM) POhEH INTsNSIT¥ 5EVEL,DB TOTAL PU~R,Db 
( 1 / ~  OCTAV5 ~AND) 

O% 
~D 

200. 78.9~ 70.9~ 78.30 78.44 78.97 18.4~ 78.03 93.01 
~50. u1.Jb al.:u 79.bo 79.29 75.98 o0.14 79.48 95.41 
316. ~b.lb ~b.~2 bO.Ol 84.68 83.50 ,~.~b 8~.45 100.29 
400. 5o.14 ~.Jz 58.03 86.90 85.07 b~.US ~4.16 102.09 
500. 92.22 90.~ 89.61 89.79 87.5~ 5].17 86.48 104.52 
DJb. ~b. Jl 9o.I~ ~3.~3 92.10 90.01 bU.76 59.52 108.39 
O90. IU~.12 IOU.3~ 98.14 97.Ib 94.27 9Z.~I 92.:5 112.9o 

1000. 107.10 1U4.~b 10/.50 101.50 I00.06 97.94 94.57 117.4: 
z250.  10~.51 106 .4o  104.71 10~.41 100.o5  ~ . 2 1  97 .~8  118.68 
16~0. 1¢9,1b  106 ,~o  104.32 103.20 101.23  99.Ub 98 .b0  119,17 
~060. 106.49 l O J . 7 ~  1 U l . b 6  100.23  9~ .50  9? .19  9d .71  11b.51 
25JU. 99.14 9d.69 96.70 96.04 94.07 9~.71 94.24 111.4~ 
31~0. 9Z.64 ~.01 92.16 90.8b Hg. J1 8~.29 89.32 10b. Tu 
4000,  5~.U~ d9 .b~  80 .2e  87 .26  86 .08  8o.~1 ~b .b9  102.95  
5000. o5.32 07.21 86.31 85°56 84.69 e~.12 86.40 101.O7 
o~00. 8~.~1 8o.31 ~5.~ 84.~5 ~3.75 ~.~O 8~.99 I00.1~ 
bOO0. ~ ) . 1 ~  d b . l e  85 .67  8~ .64  ~3 .89  ~ . 1 1  83 .45  1UU.10 

10000.  62 .70  ~b .b~  b5.ZZ 8 ~ , ~ b  ~3.77 b ~ , o l  82 .~0  9~ .b9  
12600. ~ l . b ~  ~ . O b  8~ .vo  84 .25  8~.69  ~ . 1 7  82 .08  99 .23  
1o000. b0.Uo e~.UI 64.~ 83.7U 82.90 ~2.b~ 81.56 9~.~9 
2uuO0. 77.85 ~2.oI 82.99 82.58 81.32 ~I.0~ 80.52 97.12 
25000. 75.77 80.ue 80.89 80.44 79.17 70.~I 78.21 96.00 
Jlb0~. 74.07 7~.2Z 78.48 78.04 76.38 76.72 7o.6o 92.67 
4U000. 73.2~ 74.0~ 75.81 75.01 74.0~ 74.J2 74.23 89.~3 

TUTAb PU~EKe DB : 1 2 5 . 0 2  

m 
O 
o 

O 



NUZZGL blA = 5.6" 
bIE buSLIR DIA = b.U" 
E bUn T~elPcRATURE,T[JTAb = 
~,IC|(OPHU~ RAU1Ub = 6 FT.  

b J 0 . 0  DEG 

MICROPHON~ ANGLE,DEG 

NOZZLE'DIFFUSUR ~PACING RATIO = 1 . 5 0  
MACH ~ U .  = 0 . 9 0  

) ,  
m 
O 
t3 

o 

(,'1 

~v .  45 .  60 .  75 .  90 .  10b.  120 .  

FR~ubENC¥,H~ ~OUND POW~R I N T E N ~ I ~  b£VEb,D~ TOTAb POxER,D~ 
( I / 3  OCTAVE 6ANDJ 

2 0 0 ,  7 9 . 7 1  7 d . 7 ~  7 ~ . 2 1  7 9 . 0 1  7 8 . 2 0  
2 b u .  bO.80  7 9 . ~ 8  7 9 . Z 2  8 0 . 5 0  7 9 . 9 4  
315.  o ~ . l ~  ~ 5 , 0 6  ~ 3 , 6 4  6 2 . 1 1  ~ 2 . 2 5  
~oO. ~7 .~4  u T , b ~  Bo.bo 8 5 . 1 9  8 4 . 5 5  
500 .  9 3 . 7 4  9 2 . 9 0  9 3 . 2 o  91.44 88.89 
630.  1 u 2 . 5 ~  l U O . b o  ~ 9 . b 7  9 7 . 3 2  9 4 . 8 2  
bOO. 1 0 2 . 6 5  1 0 k . ~  I b U . g b  9 8 . 1 0  9 ~ . 9 6  

l u O 0 .  lO~ .Ou  1 0 2 . o l  I O ~ . ~ 2  9~ .21  90.57 
1250. 109.~5 106.oi I05.~b 103.11 101.23 
Io00. l l l . O ~  I0o.o2 l O b . ~  1 0 5 . 3 6  101.69 
~000. II0.~4 I0~.24 105.1~ IU3.54 101.71 
25,)0. 1 0 7 . 7 ~  Iu6.21 103.05 I00.76 9 9 . ~ 9  
31~u .  101.97 1 0 2 . 0 9  9 9 . 4 ~  97.~I 9 6 . 9 2  
,,(,Ou. 97.0a 9 7 . ~  95.30 93.94 9~.51 
5000. 9~.29 93.7b 92.64 91.48 91.0~ 
o3dO. ~1.21 ~2.51 9 1 . . ~  v U . ] O  90.05 
~UO0. 91.22 9Z.bO 91.~9 9 0 . 1 9  8 9 . 7 o  

I0000. 90.o~ 9 2 . J 1  ~1.74 90.02 8 9 . 3 3  
IzbOO. ~0.04 9Z.b~ 91.55 90.17 89.29 
IbubO. bo.o5 91.92 91.04 90.13 8~.73 
¢0000. ~b.0o ~0.39 8 9 . 9 0  8 8 . 6 9  87.35 
2~000. b2.56 67.92 87.bi 86.67 85.15 
31500 .  7 9 . 1 6  6 5 . 1 ~  8 4 . 6 2  8 3 . 4 5  8 2 . 1 u  
~OOOO. 75.3u ~1.7o bI.3~ 80.86 79.41 

7~.b3 79.06 93.91 
7~.59 7~,80 ~5.10 
8~.J: 80.48 98.41 
~3.78 8 2 . 1 6  I01.00 
~.il 88.09 106,75 
9J .B~  9 0 . 3 5  l l ~ . b O  
94 .X9  9 1 . 2 3  1 1 4 . 2 9  
9 b . b ~  9 3 . 2 6  1 1 5 . 5 3  
9 9 . 5 0  ~ 7 . 5 8  1 1 9 . 5 4  

i u x . ~ 3  9 9 . 6 5  1 2 1 . 4 5  
1 u l . S 4  1 0 0 . 0 5  1 2 0 . 6 6  

~ 9 . 2 2  9 8 . 0 2  1 1 8 . 3 6  
~ 6 . 4 0  9 5 . 4 7  1 1 4 . 4 3  
9 2 . o ~  9 2 . 9 9  110 .21  
9 0 . 9 5  9 0 . ~ 3  1 0 7 . 3 7  
8 9 . 8 5  8 ~ . 6 o  I u o , 0 6  
U~.~4 8 7 . 0 4  1U5.94 
b U . 9 o  ~ 6 . 8 2  1 u 5 . 7 3  
d~.~O 8 6 . 6 9  1 0 5 . 0 6  
b l . ~  o ~ , g d  1 0 5 . 1 2  
6 0 . 1 6  8 4 . 6 =  1 0 3 . 6 8  
~ 3 . 9 6  ~ 2 . 4 2  1 0 1 . 3 ~  
8 1 . 5 9  7 9 . 6 8  9 8 . 4 9  
77.02 7 6 . 1 9  9 5 . 2 9  

~UTAb POw£R, DB = 1 2 7 . 5 ~  



h-- 

NUZZLE DIA = 5.6" 
DIFEOEOR ~LA : 6,0" 
EbU~ Tb~,P~RATUHE,~U~AL = 
HIC~UPHONE ~AUIU~ = o FT. 

FKE~UEi;CY,HZ 

30 ,  45, 

5 3 0 , 0  

6 0 .  

~UUND 

DEG R 

NOZZ~5-DIF~USOR 

MAC~ NO. = 1 . 1 0  

MICROPHONE ANGbE,DEG 

75. 90.  

POWER INTEN~ZTY LEVEL,D8 

~PAClNG MATIO = 1 . 5 0  

105. 

200. 82.81 81.85 80.90 81.51 80.95 U0.46 
2~0. 83.o8 81.~0 81.41 80.89 79.30 79.78 
315 .  8 5 . ~ 8  ~ J . ~  8 4 . 5 2  83 .11  8 1 . 5 2  d 0 . 8 3  
~00. 07.44 d ) . 8 1  8 6 . 9 3  8 5 . 9 7  8 3 . 9 2  d2.47 
bOQ. 90.4~ 90.I~ 8o.27 87.75 88.06 ~j.~6 
630. 9~.3o 9~.9z 92.0~ 90.07 ~8.29 0o.~8 
800. 99.18 99.39 96.~5 95.43 92.21 ~9.55 

Ibuo. lOZ.8o I01.~3 I0~.6S 97.72 95.25 9~.Z2 
1250.  l O b . ~ o  1 u ~ . 8 9  1 0 3 . b ~  1 0 0 . 1 3  9~ .31  9 0 . 3 8  
l~uO. I09.~0 IU7.7~ 105.26 Iu3.43 I00.o9 ~9.9~ 
2000. 110.91 1 U 9 . 1 0  1 0 6 , 4 1  104.~9 102.59 101.o3 
?bOo. 109.1k lo8.31 Iuo.52 Iu3.70 101.57 l o l . 7 5  
s l50. lV6.vO 1oo.45 103.50 101.74 100.12 I00.~2 
4uuu. 102.o~ 10~.3o lUO.b~ 98.07 97.d2 97.4~ 
5000. 1 0 o . 2 7  l O U . u o  95.Ib 95.35' 95,1o 95.~5 
~3uO. 98.99 9 9 . 2 1  96.79 94.47 9 3 . 8 3  9 3 . o l  
8u00. 9 b . 5 ~  99.07 96.80 9 4 . 8 1  93.70 9 3 . 2 9  

luOOu. 97.77 99.04 96.80 94.81 9 3 . 0 3  9 2 . 9 8  
12500. 9 6 . 6 9  98.83 98.~7 ~4.82 93.50 92.32 
10000. 95.5~ 97.~o 9o.q9 94.31 93.12 91.~7 
20000. 95.05 9b.37 95.o7 93.2~ 92.10 90.73 
25000 .  8 9 . 0 2  9~ .07  9~.77 9 1 . b 0  9 0 . 1 ~  ~ . ~ 1  
31500. 85.93 91.7u 91.68 ~9.1~ 88.23 b~.77 
40000. 83.31 ~,4% 88,58 86.41 88,01 8~.~9 

TOTAL 

1 2 0 .  

8 0 . 3 5  
7 9 . 0 8  
] 9 . 1 4  
8 0 . 0 9  
8 2 . b ~  
8 5 . 3 5  
U8.89  
9 2 . 1 8  
9b .bO 
99.0~ 

102.o2 
101.80 

9 9 . 5 9  
97.bb 
9~.41 
93.32 
9~.31 
9 1 . 7 4  
9 1 . 4 2  
90.~5 
89.59 
8 7 . 8 6  
8 4 . 9 0  
8 1 . 9 9  

PO~EH, U~ 

TOTAb PUwEH,Db 
(113  OCTAVE 5ANU) 

9 6 . 4 5  
9 8 . 0 4  
9 8 . 0 8  

1 0 0 . 9 9  
1 0 ~ . 9 5  
l U 6 . 4 4  
1 1 0 . 4 7  
113 .97  
1 1 7 . 3 ~  
1 2 0 . 1 5  
1 2 1 . 4 4  
120.58 
1 1 8 . 5 7  
1 1 8 . 5 0  
1 1 2 . 7 3  
1 1 1 . 5 7  
111 .41  
1 1 1 . 2 8  
I I I . 0 ~  
11U.~b 
109.15 
10o.95 
1U4.bi 
1 0 1 . 8 2  

= 1 2 8 . 2 4  

m 
0 
(3 

a, 
o 

oi 



n 

t ,J  

,,tJ/.,Zbk, iSlA = 5 . b "  

e'bb;~ £rJ~eE;RALURE,TuTAb : 
t41CHdi>hO:JE kADJ.U~ = b Y'I'. 

1210.0 DEG 

200. 77.30 77.2~ 
250. 77.7~ 77.87 
315. 80.~ U0o28 
400.  u ~ . 2 5  8 2 . 2 ~  
590 .  8 ~  ~Z .04  
6 J 0 .  u5.O~ o2 .41  
bOO. o 4 . 7 7  0 3 . 5 8  

1000. 8~.~3 8~.17 
12~0. 85.1~ U~olU 
lo00. 85.81 ~4.98 
20UU. ~ . 9 4  ~n .81  
2500 .  87.o4 Bo.2U 
SlStJ. ~ . 4 b  H ~ . ~  
404s0. h9o01 8 9 . 8 ~  
bOO0. ub.o9 8o.0~ 
63~0 .  8 2 . 3 ~  8 3 . 0 3  
u000 .  7 9 . ~ Z  d2.O~ 

10000. 77.87 80.28 
1 2 5 0 0 .  71 .~1  8 0 . 7 ~  
16000. 17 .45  oI.9~ 
200Oh.  7o.42 81 .~7  
25000. 7 5 . 5 9  u l .2b 
31500. 73.70 ~O.OV 
~0000. 72.08 78.87 

NdZZL=-DIFFU&OR SPACING 
HACH NU. = 0.70 

RATIO = 0.50 

7 ~ . ~ 9  7 5 . 8 3  7 8 . 9 9  7 7 . 5 3  77 .24  9 3 . 2 4  
7 7 . 8 5  7 8 . 0 3  79 .31  7 8 . 3 4  7 8 . 9 4  9 3 . 4 4  
79.23 79.00 80,52 dU.42 80.25 95.18 
81.72 80.74 81.41 81.61 81.~I 96.82 
8 4 . ~ 2  8 3 . 4 9  8 2 . 1 6  8 3 . 5 0  H3.76  9 8 . 3 3  
b ~ . 1 7  8 4 . 7 9  d 3 . 4 4  0 4 , 7 0  8 5 . 2 0  9 9 . 3 5  
83.57 84.05 84.20 ~.42 05.19 99.43 
8 q . # b  8 4 . 4 5  84 .71  8 4 . b b  8 7 . 6 3  9 9 . 9 1  
8 4 . 7 3  8 4 . 4 7  8 4 . 1 4  Ub.~7 8 7 . 8 5  1 0 0 . 1 2  
b b . 2 5  8 4 . 1 8  8 4 . 4 5  8 b . 8 9  8 7 . 7 6  1 0 0 . 4 5  
8 5 . 7 1  b b . 0 2  8 5 . 4 0  8~ .81  8 8 . 4 3  1 0 1 . 2 9  
8 6 . 3 ,  8 5 . 9 4  8 5 . 8 6  8 5 . 3 0  8 8 . 9 2  1 0 2 . 1 4  
86.44 Ob.09 86.52 87.49 89.59 103.02 
8 6 . 5 2  8 o . 1 7  8 6 . 9 3  d l . b O  8 9 . o 9  1 0 3 . 2 1  
8 5 . 9 0  5 4 . 8 o  86 .17  8 7 . 3 3  8 9 . 2 8  1 0 2 . 1 1  
5 3 . 5 3  d 3 . 1 0  8 4 . 4 6  Uo .30  8 7 . 4 0  1 0 0 . 0 9  
8 2 . 0 o  8 1 . 7 3  8 3 . 2 4  8 5 . 1 9  8 5 . 2 7  9 8 . 3 4  
80.42 bO.u6 82.23 8~.u9 83.83 97.10 
bO.~B 8 1 . 3 3  d2o36 BJ .~3  0 3 . 2 3  9 7 . 0 4  
8 1 , 5 ~  b 2 . 0 5  o 2 . 4 2  d ~ . 7 8  8 3 . 5 2  9 7 . 3 2  
8 2 . u o  8 1 . 9 4  8 1 . 3 4  ~ 1 . 5 7  8 2 . 9 2  9 6 . 9 1  
5 2 . 3 3  8 0 . 8 9  80 .01  8 0 . 8 3  8 1 . 1 0  9 6 . 1 0  
81,20 79.51 78.8b 79.53 78.97 94.79 
78.92 77.88 77.66 77.16 77,86 93.09 

m 
O 
C~ 

-,n 

6~ 
O 

o'1 

TOTAL PO~ER, DB = 1 1 3 , 0 4  



. , j  
t ~  

,~t~Z2bt~ DIA = b.b" 
Olb'~l.;,~'J:~ DIA : o.0" 
~bt~a r~.~PKIIALtJH. ,TUi'AL : 
r lJCr, UPHU,,I:, i ~ U I u 6  = 0 l;~ 

2U0. b 5 . b u  
250. bo.oo 

400. 8d.72 
500.  92,70 
b~O. 9 ~ . ~ b  
bOO. l o l . v 4  

I,)00. I0~.9~ 
1250. 109.79 
log0. 119.57 
~ 0 0 o .  123.04 
25u0. 113.01 
3100. I83.~3 
4000. lOb,b) 
bOO0. 99o5~ 
0 3 o 0 .  9 4 . ~ o  
UOUO. 9~.55 

IO000. 91.09 
1 2 j O 0 .  91.99 
IoO00. ~0.75 
zOO00. 88.0~ 
25000. ~5.9o 
31500. 8 5 . 5 0  
4 0 0 0 0 .  8 4 . 1 3  

~b.l~ 
06.57 

91.80 
~4.95 

101.o2 
lub.4d 
I07.~9 
111.35 
122.47 
1 ~ . ~  
l l b . b~  
I iu .3~  
1 0 8 . 3 0  

97.09 
9n.~7 
94.41 
93.BI 
9~.2! 
92.41 

8 9 . 1 5  
87.46 

1 2 1 0 . 0  bEG R 

8 5 . 5 o  
8 o . 5 o  
H8.51 
9 0 . 0 3  
9 3 . 4 b  
9 7 . 1 9  

1U2.31 
104 .31  
I09.1H 
118.62 
122.03 
1 1 1 . 2 5  
10o.00 
1 0 3 . 2 3  
99.00 
9~.1~ 
9J,4U 
93.16 
9 3 . 5 3  
92.0o 
91.8d 
~O.b~ 
~ 9 . ~ 0  
~ 7 . 3 3  

8 6 . 7 6  
b 9 . 7 ~  
90.80 
~4.30 
9 9 . 1 2  

1 0 3 . 6 9  
105.08 
1 0 7 . 9 3  
l l 7 . k b  
119 .6Z  
112 .17  
107.45 
lOb.5b 
lUO.5b 
"95.53 
94.b0 
93.05 
93.4U 
93.14 
9 2 . 2 ~  
9 1 . 0 2  
8 8 . 8 5  
8 5 . 6 5  

NOZZbE-DIFFU~OH SPACING 
)IkCH ,~U. : 0 . 7 0  

81.9o 
8 2 . 3 2  
83.61 
84.27 
87.79 
9Z.14 
~5.98 
98.74 

1 0 2 . 4 5  
104.00 
107 .~  
111.86 
IUb.29 
97.90 
94.99 
93.6~ 
9~.50 
9 3 . 5 2  
92.01 
91.20 
8 9 . 6 3  
88.0~ 
8 5 . 8 4  
8 3 . 8 2  

8 0 . 4 0  8 5 . 3 2  
U l . 9 8  8 b . 3 d  
u u . k U  8 6 . 4 1  
d 9 . o 7  8~ .11  

~ o . 7 ~  9 7 . 3 3  
IO0.~I IO0.16 
I01.~7 99.80 
~0~.09 I01.08 
1 1 4 . 0 7  1 0 2 . 8 7  
1 1 0 . 1 9  1 0 4 . 3 7  
1 1 0 . 1 5  1 0 ~ . 3 4  
lU4.bO 104.05 
IUI.91 105.80 

9 7 . 0 9  101.7o 
9 J . 2 ~  9 6 . 7 b  
91.~1 9 ~ . 2 2  
9 0 . 8 4  9 1 . 8 5  
~u.~1 91.oh 
89.07 8 9 . 8 2  
8U.~d  ~9.27 
~b .b8  ~ 8 . 5 4  
d ~ . 7 9  8 7 . 1 7  
b~.lU 85.17 

TOTAb POWER, DB : 

HATIO.= 

1 0 0 . 5 8  
1 0 1 . 8 b  
1 0 3 . 8 9  
1 0 ~ . 4 8  
1 0 8 . 6 0  
1 1 J . 9 9  
l l b .  Ol 
1 1 9 . 7 3  
1 2 3 . 0 5  
1 3 3 . 6 0  
1 3 o . 9 4  
1 2 7 . 8 5  
1 2 2 . 5 0  
120.65 
115.31 
l l d . ~ o  
I03.21 
108.35 
1O7o87 
107.27 
Iuo.22 
I08.79 
I03.03 
1 u 0 . 9 3  

139o42  

1.00 



~lOT:ZuE DIA = b.b" 
PlrFG;'~UH [)lit : t~.0" 
b,-u~'i TL~PLRATUkE,TUTAL = 
|~ICROPHO~i,'. |{ADIU,5 : O t"T, 

1 2 1 0 . 0  DEG R 

MICROPHONE A|~GLE, DE(; 

NOZZLE-DIFFUSOR 
MAC~ NO. = 0 . 7 0  

SPACZNG RATIO = 1 . 5 0  

30. 45° bO, 75° 90. 105. 120. 

FEEOU~:iC¥,~Z ~OUNu PUaE;{ INTEf~&LTY LEVEb,DB 'tU~Ab PU~ER,Du 
( 1 / 3  OCTAVE BAND) 

--4 

200.  a b . o 2  9 3 . 5 8  
250 .  9 0 . = ~  ~ b . 2 2  
31b ,  9 0 . 6 6  9 ~ . ~ 2  
~00 .  1 0 1 . 7 b  l O l , b b  
buO. t b 4 . J 1  l O b . b 9  
o30 .  1 0 7 . ~ 4  1 0 9 . 0 3  
dO0. 1 1 3 , 4 3  1 1 2 . 2 b  

l u O 0 .  1 1 7 , o 3  l 1 7 , ~ b  
1~50. 1 2 0 , 9 6  1 2 7 . 1 o  
1bOb. 1 z o , 1 3  12o,UU 
2000. 1 2 1 . 7 ~  1 1 9 . b 3  
2500 .  1 1 4 . 3 ~  1 1 5 . 9 2  
3150 .  1 0 9 . 7 1  I11.~I  
4000. IOb.bu 1 u 7 . h 7  
5000 .  t 0 2 , ~ 4  l b z . 9 ~  
o~uO, 9 e . 3 9  1 0 0 . 7 5  
bOO0. 9 ~ . 7 5  9 ~ , 5 2  

IUUO0. 9 5 . 2 9  9 ~ . 1 b  
125.JO. 93,o4 97.~9 
Jn(~0O. 91.54 9 7 . 1 1  
zOoOU. ~ 9 . 2 b  ~ . 3 2  
z 5 0 0 0 ,  b o , b b  9 ~ . 3 b  
~ lbO0o b 4 . 0 7  94obJ 
400o0, e 4 . 2 4  9 4 . 2 9  

9 3 . 6 9  9 3 . 6 5  9 3 . 6 2  
9 4 . 8 0  9 4 . 2 9  9 4 . 3 0  
b u . 3 9  9 6 . 2 7  9 7 , 5 8  

1 0 0 . 7 7  9 v , 8 5  9 8 . 8 3  
103 .21  102 .91  1 0 0 . 7 1  
1 0 7 ° l H  1 0 7 , 4 4  1U5o78 
111 .Z7  1 0 9 . 8 0  108.bH 
1 1 7 . 0 2  1 1 2 . b 8  1 1 2 , 1 5  
1 2 7 . 7 ~  1 1 9 . 1 8  122o24 
l a 7 . 3 u  1 1 6 . 3 u  1 2 1 . 1 3  
1 1 8 . 7 5  1 1 2 . 8 2  1 1 5 . 5 7  
1 1 4 . 4 0  1 1 3 . 9 8  1 1 2 . 6 2  
1 1 1 . 0 0  1 1 1 . 2 4  1 1 0 . ~ o  
1 0 4 . 7 4  1 0 4 . ~ b  l O b .  O0 
1 0 1 . 5 ~  lOU,bb  1 0 0 . 5 9  
l O 0 . b l  ~ 9 . 1 6  9 8 . 5 9  
1 0 0 . 2 b  99o17  9 7 . 6 7  

9 9 . 2 0  9 8 . 4 1  9 b . 7 5  
98.02 97°20  9 5 . 9 7  
9 7 . 4 1  9 o . 1 9  95.63 
9 6 . 4 2  9b .31  9 5 . 0 3  
9 5 . 4 4  9 4 . 6 8  9 4 . 3 0  
9 b , 0 2  9 4 , 0 5  9 3 , 8 3  
9 4 . 3 5  9 3 . 1 6  9 3 ° 4 2  

H8.18 UB.68 1 0 7 . 6 0  
~ u . l l  b 9 . 8 2  1 0 b . 8 3  
9 J . 9 4  9 1 . 2 6  1 1 1 , 9 4  
9b °b3  9 5 . 2 5  11bo03 
9 9 . b ~  99.69 1 1 ~ . 0 2  

1 0 4 , 2 4  1 0 5 . 0 8  1 2 2 . 2 5  
I U b , 8 7  1 0 b , 3 2  1 2 5 . 4 7  
1 1 1 . 7 d  1 8 8 , 1 7  1 3 0 . 1 0  
1 2 1 , ~ 9  1 1 3 . 8 7  1 3 9 . 3 4  
l Z l . b !  1 1 3 , 4 1  1 3 e . 8 1  
1 1 2 . 1 b  1 1 0 , b 4  1 3 2 . 1 4  
l U d . o ~  1 0 8 , 5 6  1 2 b . 7 8  
l O b , ~ 4  l O b . b 1  l z 5 . 6 0  
1 U i o 7 b  1 0 3 . 7 0  1 2 0 . 4 6  

9 9 . 3 b  1 0 0 . 9 6  1 1 b . 4 4  
97 ,ZU  9 7 . 9 0  1 1 4 , 4 8  
9 o .  U4 9 5 . 9 2  1 1 3 . b 5  
~4 .91  9 4 . 3 8  1 1 2 . 5 7  
9 ~ . 1 9  9 2 . b 5  1 1 1 . b 6  
~ L . 8 o  9 1 , 4 9  1 1 0 . 8 4  
9 L . 7 4  89°d9  1 0 9 . 9 3  
9 0 , o 6  8 9 . 0 b  1 0 9 , 0 5  
U 9 . ~ 4  8 ~ . 4 1  10U.37  
~ U . ~ 4  8 7 . 1 9  1 0 7 . ~ 5  

¢OTAb PO~ER, DB = 1 4 3 . 2 1  



NOZZLE DIA = 5.6" 
DIFFULOR DIA = 8.0" 
FLUW TEMPERATURE,TOTAL = 
MICROPHONE RADIUS= 6 FT. 

1210 .0  DEG R 

NOZZLE-~IFr'ULOR SPACING 
~iACH NO. = 0.70 

hATIO = 1.50 

MICROPHfINE ANGbE,D£G 

30. 45. 60. 75. 90. 105. 120. 

FREOUENC¥,HZ SOUND POWER INTLNSIT¥ LEVEL,DB TOTAL POWER,D6 • 
( 1 / 3  OCTAVE BAr;D) 

-.4 

200. 85.77 93.71 
250. 92.16 94.88 
315. 9b.94 97.90 
4 0 0 .  102.49 102.O1 
500.  104.28 104 .33  
030.  10~.20  109 .65  
800. 115.77 112 .48  

1000.  117 .43  114 .3o  
1250.  121 .20  135 .18  
IbO0. 129.49 127.29 
2000. 124.52 113.29 
2500.  111 .26  120 .33  
3150.  111 .00  113 .40  
4000. 107.18 106 .67  
5000. 101.70 102.10 
6300. 97 .88  1 0 0 . 2 2  
8000. 97.11  99.98 

10000. 95.14 97.71 
12500.  93.87 97.81 
16000. 92.02 97.0U 
2 0 0 0 0 .  89.60 96 .13  
25000 .  86 .80  96 .10  
31500. 84.70 94.65 
40000. 84.70 94.04 

93.69 93.98 93.94 
94.55 94.23 93.80 
98.21 95.61 97.86 

101.23 99 .79  98 .61  
102.78 103 .65  100 .00  
107.84 10~.47 106 .23  
111.63 110.04 110.04 
114.71 1 1 0 . - 9 2  108.24 
137.17 123.58 129 .91  
129.62  116.55  122 .82  
111 .49  109.57 108 .58  
118 .34  118 .24  116 .85  
111.80  111.68  110.97  
104.'06 105 .13  105.41 
101.99 100.79 100.16 
100.94 99.58 9 8 . 3 0  
100.77 99.56 97.70 
99.21 98.72 96.67 
98.22 97.89 96.02 
97.48 96.b0 95.56 
96.75 95.82 95.16 
95.57 94.80 94.37 
95.15 94.72 93.91 
93.78 93.82 93.51 

88 .31  8U.68 107.80  
89 .05  89 .43  108 .56  
9 4 . b 9  92 .02  111 .83  
90 .07  96 .34  115.21 
99 .o7  99 .25  117 .84  

104.74 106.89 122.91 
107.~2  106 .23  126 .14  
107.94 103.41 127.58 
130.50 119.97 147.58 
123.99 113.13 140.73 
108.00 10~.39 129.45 
110 .84  110 .92  132 .6o  
105.22 105.42 12b.27 
lb1.b1 104.82 120.24 
99.00 100.02 116.10 
97 .20  97 .13  114 .37  
96.22 95.58 114.01 
94.~0 94.16 112.52 
93 .53  92 .29  1 1 1 . 8 7  
93 .04  9 1 . 2 5  110.94  
91 .u7  89 .96  110 .10  
90 .83  89 .17  109 .37  
d~.67 88 .52  108 .62  
88.18 86.97 107.75 

TOTA5 PO~ER,  DB = 1 4 8 . 6 8  

m 

0 

m 

4o 
(D 
0 

(.5 



NOZZLE DIA = 5.6" 
DIFFU&UR DIA = 12,0" 
FLOW TEHPERATURE,TOTAL = 
MICkOPHONE RADIUS = 6 FT. 

5 3 0 . 0  DEG R 

NICROPHOkE ANGLE,DEG 

NUZZbE-DIFFUSOR SPACING RATIO = 0.00 
MACH NO. = 1.10 

> 
m 
O 
O 

-n 

~o 
O 

30, 45, 60, 75. 90. 105. 120. 

FREOUENCY,HZ SOUND POWER Ik~EN&ITY LEVEL,DB TOTAL POaER,Do 
(1/3 UCTAVE BA~U) 

-,.4 
OO 

200. 85.44 84,25 83.15 84.52 82.99 82,27 83.98 98.95 
250.  8b .71 83 .14  83 .25  83 .09  82 .23  82 .93  81 .86  9d .33  
315. 85.46 84.19 83.40 64,34 83.43 83,85 82.02 99.1b 
400, 85.54 85.31 82.35 83.99 83.37 ~,49 82,18 99.22 
500. 84.79 83.23 G2.38 82.52 82.04 52.69 83.11 98.06 
630. 82.56 81.66 82.85 83.68 82.16 83,~2 84.05 98.13 
800, 84.24 82.91 83.84 84.16 83,75 85,36 85.67 99.44 

I000. 86.16 85.63 86.60 86.24 8b.67 87.17 86.73 101.o4 
1250, 85.41 83.62 83,32 83.59 84.13 85,60 85.62 99.58 
1600. 83.21 82,18 80.68 81.01 81.7~ 8Z.~2 43.30 91.24 
2000. 84.61 84.00 82.q3 80.91 81.85 82.14 82.71 97.86 
2500, 84,H8 84.03 82.90 81.U2 82.04 82.42 82.68 97.97 
3150, 84.77 83.11 82.23 80.61 81.72 83.u9 83.93 97.78 
4000. 85.35 84.10 82.89 81.22 82.73 84.71 85.88 98.90 
5000. 84.96 85.09 83.94 81.82 83.75 86.58 87.76 100.12 
6300. 83,34 84.93 83.78 62,05 84.32 U7.63 88.43 100.51 
8000. 83,04 85.02 84.19 82,22 84.32 8u.2~ 88.98 100.89 

I0000, 83,31 85.57 83.39 81.23 84.07 87.O1 88.32 100.50 
12500. 81.92 84.83 ~2.59 79.54 82,99 db.17 87.28 99.34 
Ib000. 81.81 84.7% 83.19 79.19 82.42 86.20 87.44 99.32 
20000, 82.39 86,18 84.94 80.00 82.29 87.37 88.75 100.51 
25000. 82.98 85.6~ 85.41 79.77 81.78 d7.84 88,73 100.57 
31500. 82.48 83.87 85.06 79.49 81.85 8 ~ , ~ d  8~.32 100.34 
40000, 78.94 81,10 83.05 77.67 81.08 87,45 87.85 98.99 

TOTAL P O ~ R ,  Db = 1 1 3 . 2 6  



~D 

ilOZZLE DIA = 5.b" 
t)Z~FUS[JR DIA = 12.0" 
FL(}N TEHPERATURE,TOTAL = 
HZCROPI4ONE RADIUS = 6 FT 

200. 84.02 84.81 
250. 84.17 84.43 
315. 85.59 84.54 
400. 85.56 84.21 
500. 82.98 83.18 
630.  8 1 . 1 6  8 0 . 5 1  
800 .  8 1 . 3 8  8 0 . 4 3  

1000.  8 4 . 2 6  8 1 . 6 9  
1250.  8 3 . 2 1  8 1 . 1 1  
1600. 81.83 80.72 
20o0 .  8 1 . 6 0  8 1 . 7 ~  
2500. 82.07 81.91 
3150. 82.29 81.71 
4000 .  8 2 . 8 2  8 3 . 1 b  
5000. 83.74 84.49 
b300 .  82.81 84.38 
8000. 82.27 84.54 

10000 .  8 2 . 1 6  8 4 . 4 b  
12500. ~1.43 83.95 
16000. 51~64 84.45 
20000. 82.75 88.34 
25000. 83.09 86.72 
31500. 83.24 86.71 
40000, 81.11 84.53 

5 3 0 . 0  DEG R 

NOZZLE-DLFEUSOR SPACING 
HACH NO. = 1 . 1 0  

RATIO = 0 , 5 0  

8 2 . 0 2  8 3 . 6 1  8 4 . 8 5  8 ~ . ~ 0  8 3 . 7 3  9 9 . 1 9  
8 1 . 7 0  8 1 . 8 5  8 2 . 4 4  ~ 2 . 0 7  8 1 . 3 5  9 7 . 9 6  
82.84 83.60 82.78 82.79 81.84 98.76 
83.92 52.80 82.22 83.13 d2.90 98.68 
82.57 51.36 80.58 82.84 82.81 97.59 
80.02 81.90 80.98 82.61 83.43 96.79 
79.38 H1.29 81.19 U2.~% 84.87 96.72 
82.30 82.34 82.92 03.38 88.57 98.19 
82.11 82.11 81.79 82.9~ 85.08 97.56 
8 0 . 5 7  8 0 . 1 6  8 0 . 0 9  ~ 1 . 9 9  8 2 . 2 6  9 0 . 2 0  
80.75 79.81 80.43 ~I.~I 81.53 9o.1~ 
80.88 80.60 80.76 81.40 ~2.15 98.51 
80.88 80.57 81.15 82.13 83.34 98.75 
81.44 80.79 82.38 88.19 85.03 98.87 
82.77 81.52 83.48 88.93 86,86 99.45 
83.28 81.81 83.88 87.10 88.30 100.06 
84.16 82.28 84.08 U7.44 88.60 100.39 
83.58 81.42 83.40 86.84 88.00 99.80 
82.05 80.30 82.27 8~.70 87.22 9d.90 
82.88 79.75 82.34 ~.77 87.07 98.72 
84.01 79.78 82.62 84.28 87.75 99.47 
85.47 79.81 81,42 83.87 87.85 99,61 
85.59 79.58 80.80 83.43 d8.15 99.58 
83.22 77.94 78.91 81.10 87.17 97.58 

TOTAb PO~£R. Db = 1 1 2 . 2 6  



Oo 
O 

hOZZLE DIA = 5.b" 
DZFFUS(JR DIA = 12.0" 
FLOH TEMPEHATURE,TOTAL = 
HIC~nPHONE ~Ai)IUS = 6 FT.  

5 3 0 . 0  DEG R 

NOZZLE-DZFFUSOR 5PACING 
MACH f,O. = 1 . 1 0  

RATZO = 1 . 5 0  

200. 85.92 85.43 84.69 85.35 84.1a 84.00 84.77 I00.I0 
250. 85.39 85.22 82.45 83.87 81.40 82.22 83.69 98.85 
315. 86.69 85.51 83.53 84.17 82.95 84.05 83.49 99.64 
400. 86.28 85.74 84.61 84.47 83.23 83.15 83.23 99.69 
500. 85.29 84.76 83.96 83.69 82.67 82.95 83.34 99.01 
630. 86.54 86.01 ~4.92 84.49 83.85 83.21 83.98 99.93 
800. 89.25 8d.02 87.84 ~6.96 85.71 85.30 85.88 102.21 

I000. 91.6~ 90.55 91.67 90.25 86.41 8,.67 87.97 105.22 
1250.  9 3 . 5 2  9 2 . 7 6  9 2 . 4 3  9 0 . 5 5  8 8 . 9 4  8 9 . 4 3  8 8 . 5 5  1 0 6 . 3 7  
1600. 94.12 93.37 91.59 90.59 89.54 8~.17 88.41 106.53 
2000. 93.58 93.21 90.89 89.43 89.56 88.~4 88.53 106.10 
2500. 92.03 91.53 89.22 ~8.45 88.82 U6.~4 88.94 104.95 
3150. 90.73 89.85 88.89 89.07 88.97 ~9.03 68.78 104.50 
4000. 91.15 90.27 89.59 89.43 89.44 69.78 89.28 105.01 
5000. 91.62 91.20 90.54 89.93 90.54 90.73 89.97 I05.8~ 
6300 .  9 1 . 4 7  9 1 . 6 2  9 0 . 9 2  9 0 . 5 4  91 .71  9 1 . 1 1  9 0 . 4 9  1 0 6 . 3 4  
8000. 91.12 92.23 91.87 91.22 91.86 90.86 90.92 I0~.70 

I0000. 90.20 92.5~ 92.06 91.21 91.25 90.07 90.34 106.55 
12500 .  89 .41  9 2 . 6 9  9 1 . 9 9  9 1 . 0 6  9 1 . 0 2  8 ~ . ~ 3  9 0 . 0 2  1 0 6 . 3 7  
16000 .  8 9 . 8 3  9 3 . 1 8  9 2 . 2 4  9 0 . 8 5  9 0 . 5 9  8 9 . 4 9  9 0 . 4 0  1 0 6 . 5 2  
20000. 89.99 93.60 92.42 90.51 89.79 88.85 90.33 106.47 
25000. 89.70 93.13 91.91 89.73 88.47 87.38 89.17 105.74 
31500. 87.59 91.70 90.43 87.86 86.58 ~5.~0 87.45 I04.09 
40000. 85.27 89.76 87.81 85.55 84.69 82.90 85.07 101.91 

m 
0 

-n 

o 

TOTAL PO~ER0 DB = 118 .51  



O0 

NOZZLE DIA = 5.6" 
DZFF'USOR UIA = 12.0" 
FLO~ TEMPERATUrE,TOTAL = 
MICROPHONE RADIUS = 6 FT. 

1210.0 DEG R 

NOZZb~-UI~'FULOR SPACZNG 
NACH IJU. = 0,70 

200. 84.74 82.52 82.63 82.40 85.80 83.2~ 81.92 
250. 83.45 83.27 83.81 81.99 86.48 88.2~ d4.54 
315. 88.39 84.01 86.07 82.60 H7.74 85.87 86.24 
400. 88.93 85.70 87.32 83.27 85,77 87.48 86.10 
500. 88.73 86.7U 87,47 84.52 85.53 ~8.6J 87,11 
630. 90.39 86.61 88.20 89.11 88.98 8~.~9 90.55 
800. 92.10 87.74 68.16 89.72 90.64 89.94 93.15 

I000, 91.7"1 8d.lO 89,08 89.4~ 91.16 90.~b 9~.91 
1250, 91.82 d9.22 89.36 88.96 90.72 ~2.19 94.53 
1600. 91.82 90.73 90.28 88.55 90.48 92.72 94,78 
2000. 90.65 90.45 89.73 8b.32 90.17 91,84 93,49 
2500. 88.93 89.41 87.84 87.02 89.23 90.07 92,26 
3150. 8h.81 88.24 86.53 85.13 87.14 89.95 92.12 
4000. 85.13 87.84 88.23 83.37 85.55 89.90 91.47 
5000. 83.72 88.86 85.94 82.45 85.11 ~9.47 90.66 
6300. 82.37 85.44 85.64 80.95 84.87 Ub.~5 90.17 
8000, 80.56 84.27 84.32 79.83 83.41 80.95 88.88 

10000, 79.53 83.29 83.01 78,78 82.27 85.94 87.46 
12500. 80.23 83.84 83.16 78.69 ~2.10 86.15 87.19 
lbO00, 79.77 83.89 82.29 77.51 ~1.22 d5.28 86.92 
20000. 78.61 82.33 81.68 76.00 80.46 ~.58 86.02 
25000, 77.45 80,53 79,79 74.50 79,96 8~.14 84,79 
31500. 73.99 77.45 76.36 71,08 78.51 82.44 82.87 
40000, 71,42 75,32 74,85 69,20 75.90 79,58 80,30 

TOTAL 

98.47 
99.34 

lOu.51 
} b l . 4 4  
102.18 
103.96 
108.04 
105.36 
105.97 
106.43 
l u 5 . 7 8  
104.37 
103.42 
102.85 
102.21 
101.40 

99.8a 
9U.77 
98.95 

97.38 
9b.34 
94.16 
91.62 

RA'rzu = 0,00 

POWERt DB = 1 1 6 . 1 8  



Oo 
bO 

NOZZLE DIA = 5.6" 
DIFFUS(JR DIA = 12.0" 
FLOW TEMPERATURE,TOTAL = 
MIC|IOPHONE RADIUS = 6 FT. 

2 2 1 0 . 0  DEG R 

200. 82.95 83.32 
250. 81.95 82.03 
315. 84.21 82.72 
400. 86.08 83.79 
500. 8 b . b l  86,77 
b30. 89.00 89.00 
800, 69.72 90.I~ 

1000. 89.4~ 89.3~ 
1250. 89.85 90.17 
1600 .  8 9 . 1 6  90.67 
2000. H9.00 89.82 
2500. 87.81 88.b0 
3150, 85.99 87.8~ 
4000. 84.]I 87.~9 
5000 .  82.16 86.58 
6300. 80.78 84.98 
8000, 79.28 82.67 

10000 .  77.52 81.64 
12500 .  77.36 d2.2U 
16000 .  7 7 . 3 2  82.57 
20030. 76.90 82.88 
2 5 0 0 0 .  73.87 8 1 . 1 4  
31500. 69.37 7 6 . 6 0  
40000, 6 7 . 1 6  74,54 

81.75 
82.56 
85.96 
87.72 
87.82 
88.44 
88.6U 
87.76 
88.12 
88.79 
88.70 
87.54 
86.76 
86,48 
8 b . 2 0  
8 5 . 3 6  
83 .3U 
81.94 
81.73 
82.09 
81.37 
79.50 
77.00 
75.58 

83.81 
81.31 
82.82 
83.75 
85.33 
88.31 
88.92 
89.54 
90.04 
90.01 
8 9 . 2 9  
87.81 
8 6 . 1 4  
85.03 
84.50 
8 3 . 6 6  
8 1 . 7 2  
80.30 
80.47 
80.b2 
80,56 
79.91 
78.36 
76.93 

84.58 
84.17 
86.08 
85.27 
U5.81 
89.48 
90.73 
89.30 
89,03 
90.27 
89.8~ 
88.57 
86.95 
86.80 
86.77 
8 6 . 1 1  
84.17 
83.51 
83.42 
8 2 . 8 9  
81.97 
80.73 
79.37 
77.30 

NOZZDE'DIFFUbDH SPACING 
MAC. hO. = 0 . 7 0  

RATIO = 0.50 

83.89 bi.12 98.66 
U3.89 82.78 97.93 
8~.~4 85.01 99.55 
87.21 86.29 100.89 
88,U6 U8.32 102.39 
90.46 91.71 104.o2 
~(J.26 93,9~ 105.37 
9 0 . 6 4  ~ 4 . 1 3  1 0 2 . 2 0  
9 i . 8 6  9 3 . 9 3  1 0 5 . 7 8  
92.94 ~3.54 1 0 b . 3 0  
92.23 93.48 105.72 
9U.70 92.78 I04.42 
8~.~6 ~2.52 IU3.48 
u~.79 92.26 I0~.09 
9U.11 9 1 . 4 2  lO2 .hO 
89.53 9 0 . 1 5  1 0 1 . 9 0  
88.25 88.74 100.26 
86.97 87.65 99.07 
85.94 87.52 98.70 
U4.bb 86,31 96.12 
8~.95 85.53 97.71 
82.M9 83,42 9o. Ib 
7~.73 ~0.74 93.55 
78.13 7U.82 91.84 

). 
m 
0 
0 

xl 
& 
Cb 

~UTAL POWER, Dd = 116 .21  



NOZZLE DIA = 5 .6 "  
DIFFUSOR DIA = 1 2 . ~ "  
FLOW ¢~HPERATUHE,~OTAb = 
HICROPHONE RADZU6 = 6 F T .  

1210.0 DEG 

NOZ~E-DIFFU$OR SPACZNG 
NACH llO. = 0.70 

RATIO = 1.50 

HICROPHONE ANGLE,DEG 

30. 45. bO. 75. 90. 105. 120. 

FREQUEIICYaHZ SOUND POHER INTENSI~¥ bgVEb,DB TOTAb PO~ER,D8 
(1 /3  OCTAVE BAND) 

200. 83.26 83.01 81.40 84.80 85.40 US.IO 82.54 98.85 
250. 85.48 85.84 81.83 84.39 85.11 84.30 65.68 99.95 
315. 87.44 88.92 84.62 85.50 86.48 ~7.47 87.56 102.35 
400. 88.12 89.51 88.30 88.73 86.82 8~.67 87.71 103.79 
500. 91.29 90.87 90.70 90.55 88.39 U9.61 90.98 105.52 
630. 94.97 94.21 94.00 93.77 92.06 91.19 94.12 108.58 
800. 99.42 97.35 97.67 96.23 94.32 93.16 95.67 111.46 

1000. 101.18 99.22 99.25 96.52 95.50 94.74 95.70 112.81 
1250. 100.46 99 .24  98.79 96.87 95.59 ~ . 9 4  96.42 112.91 
1600. 97.94 97.60 95.47 94.41 94.02 95.35 95.75 111.08 
2000. 95.05 94.81 93.23 92.02 93.22 94.52 95.14 109.14 
2500. 92.86 92.79 91.82 91.29 92.36 ~J.62 94.72 107.89 
3150. 91.0b 92.17 91.68 91.83 92.64 93.8O 94.11 107.79 
4000. 91.09 92.32 93.01 92.95 93.25 93.73 93.94 108.22 
5000. 91.96 93.42 94.52 93.68 93.98 93.97 93.78 105.94 
6300. 92.13 93.95 95.40 94.54 93.75 93.32 92.~5 109.18 
8000. 91.41 94.04 95.77 95.02 93.33 92.62 91.92 109.16 

10000. 90.17 93.99 95.63 94.61 92.98 ~1.59 91.12 108.76 
12500. 89.00 94.33 95.61 94.13 92.37 91.07 90.70 108.55 
16000. 87.19 93.71 94.96 93.33 91.31 ~9191 89.70 107.73 
20000. 85.51 92.58 94.19 92.21 90.06 85.82 88.20 106.66 
25000. 82.80 90.56 91.82 90.20 88.05 86.52 86.26 104.53 
31500. 79.40 87.33 89.52 87.93 85.46 83.91 82.79 101.88 
40000. 76.44 84.35 87.03 85.60 83.32 81.93 81.21 99.43 

TOTAL POdER, DB = 122.15 
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A E DC-TR-80-15 

A : 
e 

a : 
o 

Dd: 

D : 
n 

f : 

I : 

I : 
0 

M : 
e 

P : 

p : 

PgL:  

R : 

S : 

T : 
O 

U : 
e 

O : 
O 

e : 

Subscripts 
L: 
S: 

NOMENCLATURE 

Nozzle Exit Area. 

Sonic Velocity at Ambient Conditions. 

Diffuser Diameter. 

Nozzle Diameter. 

Frequency. 

Sound Intensity. 

Reference Sound Intensity. 

Fully Expanded Math Number. 

Sound Power. 

Sound Pressure. 

Sound Power Level. 

Microphone Arc Radius. 

Distance From Nozzle Exit Plane to Diffuser 
Inlet Plane. 

Stagnation Temperature. 

Jet Exit Velocity. 

Ambient Air Density. 

Microphone Angle. 

Azimuthal Angle. 
w 

Larger Nozzle. 
Smaller Nozzle. 

L 

185 


